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A B S T R A C T

Objectives: Asymptomatic carriers account for over a third of all Coronavirus Disease 19 (COVID-19) cases
and are characterized by the absence of symptoms but the same infectivity as symptomatic infections.
The high percentage of asymptomatic COVID-19 patients is significant in settings with specific
vulnerabilities, such as homeless shelters, where the consequences of an outbreak may be dramatic. In
this work, we briefly report our experience on residents and staff of homeless shelters in the City of Rome,
Italy, with a particular focus on asymptomatic transmission, and compare it with the available evidence.
Methods: We performed routine Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)
nasopharyngeal swab tests in all residents and staff of homeless shelters managed by the Eleemosynaria
Apostolica of the Vatican City State in the city of Rome, Italy, in addition to daily symptom screening, body
temperature monitoring, and application of other prevention measures.
Results: We evaluated 298 persons and identified twelve positive cases (4%). Most of the positive cases
(75%) were asymptomatic, while only three patients reported symptoms that included fever, diarrhea,
and cough.
Conclusions: Our data confirm the importance of early identification of asymptomatic carriers that could,
in vulnerable conditions such as homeless shelters, spread the infection and cause outbreaks with severe
consequences on individual and public health.
© 2020 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/).

As of November 29, 2020, the Coronavirus Disease 19 (COVID-
19) pandemic caused by the Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2) has been characterized by more than
60 million cases worldwide, over 1.4 million deaths, and nearly 43
million persons discharged. Although the main symptoms of
COVID-19 include fever, cough, respiratory difficulties, fatigue, and
loss of smell and taste, up to severe complications such as
interstitial pneumonia and acute respiratory distress syndrome, a
large portion of cases are asymptomatic (Kronbichler et al., 2020).

Asymptomatic carriers account for about 40% of COVID-19 cases
and are characterized by the absence of symptoms but the same
infectivity as symptomatic infections (Chen et al., 2020). Further-
more, asymptomatic cases can lead to significant subclinical lung
abnormalities in a short time, suggesting that the absence of

symptoms may not imply the absence of harm. In a recent review
and meta-analysis published by Kronbichler et al. (2020), the first
systematic analysis of asymptomatic COVID-19 cases in the
literature, the authors focused on the role of asymptomatic
SARS-CoV-2 carriers in disease transmission. They concluded that
they represent a significant portion of COVID-19 patients and their
early identification is extremely important to prevent transmis-
sion. The authors also reported that more than half of the 506
asymptomatic patients from 34 studies included in their meta-
analysis had lung alterations on computed tomography, mainly
ground-glass opacities, although with normal laboratory findings
in the majority of cases. A similar result was reported in a study on
the outbreak of the Diamond Princess cruise ship in February 2020;
in fact, 73% of the cases were asymptomatic or paucisymptomatic,
and over half of them presented lung abnormalities at computed
tomography (Tabata et al., 2020).
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ecomes even more important in settings with specific vulner-
bilities, such as homeless shelters, where the consequences on
ndividual and public health may be dramatic (Karb et al., 2020). In
omeless shelters characterized by the physical proximity of
esidents, elevated population density, a limited use of face masks,
nd often precarious hygienic conditions outside the shelter, the
eported prevalence of COVID-19 is higher than the general
opulation (Karb et al., 2020). Also, homeless persons have more
hysical and mental comorbidities, usually undiagnosed and
ncontrolled, that may worsen the disease's course. In these
ongregated living settings, asymptomatic cases represent the
ost common means of contagion, as reported by Baggett in
oston (Baggett et al., 2020), Tobolowsky in Seattle and King
ounty (Tobolowsky et al., 2020), and Imbert in San Francisco
Imbert et al., 2020) (Table 1).

Our experience is consistent with these findings. Over the past

admission and routinely afterward. Additional prevention meas-
ures were implemented, including mandatory use of face masks,
daily health education programs, application of hygiene protocols,
and adequate distancing. As of October 31, 2020, we evaluated 298
persons and identified twelve positive cases, with a prevalence of
infection of 4%. Most of the positive cases (75%) were asymptom-
atic at the time of the testing and in the 14 days before, while only
three patients had symptoms that included fever, diarrhea, and
cough (Figure 1).

Our data, along with the evidence available in the literature,
confirm the importance of early identification of asymptomatic
carriers that could, in particularly vulnerable conditions such as
homeless shelters, spread the infection and cause outbreaks with
severe consequences (Ralli et al., 2020). In fact, asymptomatic
cases in these settings may rapidly spread COVID-19 among other
residents and staff, leading to more severe forms of COVID-19 due
to the higher number of comorbidities and precarious health
conditions among homeless persons (Tsai and Wilson, 2020), as
well as to closures of the shelters with resident relocation in
alternative structures (Bodkin et al., 2020).

In conclusion, the role of asymptomatic carriers must always be
considered, especially in vulnerable settings and congregate living
conditions. Prevention measures including routine surveillance
with molecular and nasopharyngeal antigen swabs and serological
tests, in addition to other measures such as strict hygiene rules
inside and outside the shelter, adequate distancing protocols,
continuous symptom screening, and health education programs,
should be implemented in all homeless shelters to intercept new
clusters of infection and prevent outbreaks. Concurrently, tempo-
rary shelter closures may have severe effects on residents and
public health, and alternative residential solutions should be
carefully planned and made promptly available in case of
outbreaks.
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able 1
evere Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) outbreaks in homeless shelters available in the scientific literature.

Author Location SARS-CoV-2 Positive (%) Symptoms Asymptomatic rate (%)

Baggett et al. (2020) Boston, USA 36% Fever (0.7%), cough (7.5%), shortness
of breath (1.4%)

87.8%

Tobolowsky et al. (2020) Seattle and King County, USA 18.5% Not reported Not reported
Imbert et al. (2020) San Francisco, USA 67% Fever, cough, shortness of breath,

pain when breathing
52.9%

igure 1. Results of routine Severe Acute Respiratory Syndrome Coronavirus 2
SARS-CoV-2) Real-Time Reverse transcription-polymerase Chain Reaction (rRT-
CR) nasopharyngeal swab tests in residents and staff of homeless shelters
anaged by the Eleemosynaria Apostolica of the Vatican City State in the city of
ome, Italy. The large pie chart represents the number of positive/negative cases;
he small pie chart represents the number of symptomatic/asymptomatic positive
ases.
onths, we performed routine SARS-CoV-2 Real-Time Reverse-
ranscription Polymerase Chain Reaction (rRT-PCR) nasopharyn-
eal swab tests in all residents and staff of homeless shelters
anaged by the Eleemosynaria Apostolica of the Vatican City State

n the city of Rome, Italy, in addition to daily symptom screening
nd body temperature monitoring. Tests were performed at
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