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ABSTRACT

Aims: To study the rates of SARS-CoV-2 asymptomatic carriage in a young, healthy and full
vaccinated population of students in the medical area. Contribute to the knowledge of the dynamics
of the endemic and its control.

Study Design: Cross-sectional descriptive study.

Place and Duration of Study: Faculty of Medical Sciences, Instituto Universitario Italiano de
Rosario, Argentina, between August and September 2022.

Methodology: 300 students were recruited. An oropharyngeal sample was taken from all the
participants who completed an online electronic survey. The sampling period corresponded to
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real-time RT-PCR.

or social distancing.

weeks of low viral circulation in the province. The presence of SARS-CoV-2 was investigated by

Results: 72.7% of the participants reported a previous infection. All the participants received at
least one dose of vaccine and 56.7% completed a 3-dose schedule. Two of the 300 samples were
positive for SARS-CoV-2 RNA. One was classified as presymptomatic since the individual
developed compatible symptoms three days after taking the sample. The other case was the only
one classified as an asymptomatic carrier, resulting in a SARS-CoV-2 portability rate of 0.33%.

Conclusion: The rate obtained for asymptomatic portability in our study was surprisingly low
considering that these groups shared an average of 6 hours a day in closed environments. The risk
of person to person spread in this population is extremely low and does not justify the use of masks

Keywords: COVID 19; SARS-CoV-2; Argentina; asymptomatic carriage.

1. INTRODUCTION

The coronaviruses are common respiratory
pathogens that cause disease in humans
worldwide [1]. By the end of 2019, six different
coronaviruses affecting humans had been

reported [2]. SARS-CoV-2 was afterwards
identified as the seventh virus of the
Coronaviridae family to cause infection in

humans [3]. Coronaviruses that have rarely been
tested systematically around the world may
persist in the pharynx of asymptomatic people,
representing a potential source of population
immunity. Furthermore, it should be noted that
systematic studies of other coronaviruses have
found that the percentage of asymptomatic
carriers is equal to or even higher than the
percentage of symptomatic patients [4].
However, this aspect has not yet been evaluated
for SARS-CoV-2. The average incubation period
is 5 to 6 days, but can be up to 14 days [5]. The
clinical outcome of coronavirus acute respiratory
syndrome (COVID) can vary from asymptomatic
to severe. Common symptoms of COVID include
headache, fever, cough, fatigue, dyspnea,
diarrhea, and even conjunctivitis, sometimes
leading to severe SARS-like viral pneumonia
(severe acute respiratory syndrome), multi-organ
dysfunction, and even death [6]. In asymptomatic
cases of COVID, individuals who test positive for
SARS-CoV-2 nucleic acid by real-time reverse
transcriptase polymerase chain reaction (RT-
PCR) do not develop symptoms [5]. This
population has two subpopulations:
presymptomatic and true asymptomatic.
Presymptomatic individuals are those without
symptoms who test positive for SARS-CoV-2 and
then develop symptoms, whereas true
asymptomatic cases are persons who test
positive but never show signs or symptoms [7].
Appropriate observations made repeatedly over
a prolonged period can help differentiate
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between
cases [8].

asymptomatic and presymptomatic

Since the emergence of COVID-19, there has
been much speculation about the silent
transmission of the disease. Cross-sectional
studies testing exposed individuals who do not
exhibit symptoms often conflate asymptomatic
infections with those in the presymptomatic
phase, leading to substantial overestimation of
asymptomatic infection. Longitudinal studies
without sufficient follow-up similarly lead to
overestimation of the number of asymptomatic
infections. Additionally, inconsistent use of
terminology has led to confusion, particularly
when distinguishing infections which are silent at
the time of testing from those which are truly
asymptomatic. One meta-analysis, for example,
incorrectly includes infections in the
presymptomatic phase in the calculations of the
asymptomatic percentage [9]. By contrast,
several studies conducted early in the pandemic
reported few asymptomatic infections, primarily
due to restrictive testing criteria which focused on
testing of severe cases that required
hospitalization. Inaccuracy in either direction is
detrimental for public health [10].

Because asymptomatic cases of COVID escape
detection by public health surveillance systems,
they are a challenge to potential preventive
infection control measures such as self-
quarantine. Moreover, the main route of SARS-
CoV-2 transmission through aerosols exhaled by
asymptomatic COVID carriers while breathing
and talking is well documented, and cases of
familial transmission through asymptomatic
cases have been reported in different countries
[11,212]. A recent meta-analysis reported a
prevalence of asymptomatic cases of 39% (95%
Cl, 20.4-61.4%), without indicating vaccination
status [13]. These results could not be
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extrapolated to any date and location due to the
kinetics of change in the susceptibility of the
population due to vaccination and natural
immunization. An survey of an academic setting
in Saint Petersburg on almost 4000 samples of
students and teachers during the rise in the
incidence of COVID-19 (Omicron variant) in
January 2022, found that there was a high
prevalence of asymptomatic SARS-CoV-2
carriage among the students and teachers of
educational establishments located in different
parts of the city. On average, the frequency was
20.6% in 14-17-year old adolescents, while in
people aged 18 years and older it was 10.1 %
[14]. These values seem to be high for a stable
endemic situation.

Despite the numerous publications originated in
a very short time, several topics remain
unanswered, such as the percentage of
individuals with natural resistance to infection
after successive exposures, the percentage of
totally asymptomatic infections according to age
range, and the mode of persistence or not of the
endemic in a context of a large percentage of
vaccinated population. Our work seeks to fill the
gaps completing the information about some of
these points.

Estimating of asymptomatic SARS-CoV-2
carriage occurrence may contribute to the
knowledge of the dynamics and prevention of
this infection in relatively closed educational
institutions. The estimation of the carriage rate in
the study population allowed us to approach the
magnitude of the problem and to ponder whether
this population of asymptomatic carriers could
become a source of contagion in closed spaces
such as nosocomial, academic or community
setting. The study was designed as an
experimental, cross-sectional descriptive study.

2. MATERIALS AND METHODS

The study was conducted in one month period
between August and September 2022. By that
date, 100% of the cases sequenced for genomic
surveillance in all regions of the country
corresponded to the Omicron variant [15]. The
study was carried out on a population of students
of Medical Sciences of the Italian University
Institute of Rosario (IUNIR), Argentina. Out of a
population of 816 students from a single IUNIR
location, 311 students from different career
stages were interviewed. They were questioned
using a structured survey to verify exclusion
criteria and to collect other demographic data of
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interest. At the time of personal information
request and sample extraction, students with
fever, persistent cough, lymphadenopathy,
headache, antibiotic treatment within 15 days
prior to sample collection or sore throat were
excluded. Eleven students presented exclusion
criteria, so the final population under study was
300 individuals. The subjects included in the
study had a sample extracted for RT-PCR for
SARS-CoV-2.

Participation was voluntary. The nature and
purpose of the study was explained to each
participant, and written consent was obtained
from those who agreed to participate. Care was
taken to maintain the anonymity of the
participants by coding the samples. Each
participant was given an electronic survey to
collect the relevant variables.

2.1 Statistical Analysis

The data were processed by SPSS software
(IBM SPSS Statistics V23.0, SPSS Inc., Chicago,
lllinois). The minimum sample was calculated

using the the Slovin's formula for small
populations. Thus, a sample size of 231
individuals was sufficient. Numbers and

proportions are presented with 95% confidence
intervals.

2.2 Sample Collection and Transport

Extraction of oropharyngeal exudates (OE) was
performed with sterile nylon swab by the
research team according to a standardized
procedure [16] at the IUNIR facilities. Although
the OE sample may present lower viral load than
the nasopharyngeal sample [17], the analytical
sensitivity is similar in both types of samples
using RT-PCR [18]. OE was chosen because it
minimizes discomfort in the volunteers, also
allowing for the detection of carriage of
Streptococcus pyogenes.

The samples were collected in sterile PBS
(phosphate  buffered saline) and were
transported to the processing center within two
hours of being obtained, respecting biosafety
measures.

2.3 Sample Processing for Viral Detection

The RNA from samples was extracted using
FlashPrep®SARS-CoV2 RNA (Inbio Highway,
Tandil, Argentina). SARS-CoV-2 detection was
performed by real-time RT-PCR according to the
CDC protocol for N1 and N2 gene detection and
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using human RNaseP detection as extraction
control and a Ct (cycle threshold) <40 as cut-off
value [19].

Primers and probes were supplied by IDT
(Integrated DNA Technologies, lowa, USA) and
GoTaq® Probe -qPCR (Promega Corp., Madison
WI, USA) was used as the reaction mixture. In
vitro transcribed RNA (2019-nCoV_N positive
control) provided by IDT was used as positive
control.

Cycling and detection were performed using MIC
thermal cyclers (Bio Molecular Systems,
Brisbane, Queensland, Australia). Due to the fact
that this cycler allows for the use of a minimum of
10 pl of final reaction volume, the CDC protocol
was modified to a final reaction volume of 12.5 pl
without loss of sensitivity and with a considerable
saving of reagents as we verified during the
course of the pandemic.

3. RESULTS

3.1 Demographics

300 individuals of legal age who signed a
consent form were swabbed. Samples were
collected over a period of one month. Women
accounted for 70.3% (n= 211) with an average
age of 22 years (range 18-41 years). A very large
fraction of the volunteers referred previous
SARS-CoV-2 infection (72.7%) confirmed by
serology or PCR. All the participants received at
least one dose of vaccine with 56.7% received a
3-dose  schedule (mostly of  different
pharmaceutical companies). The data are
listed in Table 1. The sampling period was
carried out during the epidemiological weeks 35
to 38 (red oval in Figure 1), during this period
the viral circulation was low in the Province of
Santa Fe.

Table 1. Demographic characteristics of participants and vaccination status

n Age Average Previous Onesingle Two Three Four
(range) Age confirmed vaccine vaccine  vaccine vaccine
COoVID dose doses doses doses
Female 211 18-41 22 161 (76.3%) 1 54 126 30
(70.3%)
Male 89 18-34 22 57 (64%) 0 33 44 12
(29.4%)
Total 300 18-41 22 218 (72.7%) 1 (0.3%) 87 (29%) 170 42
(56.7%)  (14%)

67500
66000
64500

63000

Numero de casos confirmados

Fig. 1. Distribution of confirmed cases of COVID-19 by epidemiological weeks. Santa Fe
Province Year 2022. National Health Surveillance System 2.0 Argentina
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Table 2. Data and vaccination history of positive students

ID Gender/ Previous Vaccine 1st dose 2nd dose 3rd dose Ct N1/N2

number Age COVID doses

147 Male/20 2 episodes 2 Pfizer Pfizer - 31,11/31.67

244 Female/ 1 episode 3 Sinopharm Sinopharm Astra 24,41/24.98
23 Zeneca

The patients were swabbed again 15 days after the first extraction, and both were negative

3.2 Viral RNA Detection

Two of the 300 samples tested were positive for
SARS-CoV-2. In both cases the two sequences
investigated were unequivocally positive with Ct
around 31 and 25 (Table 2). The case identified
as 147 was classified as presymptomatic
because 3 days after the sample was taken it
developed symptoms compatible with COVID.
Volunteer 244 was the only one classified as an
asymptomatic carrier. The prevalence of
asymptomatic carriers was 0.33% (95% ClI
0.00% —0.95%).

4. DISCUSSION

The SARS-CoV-2 saga is unprecedented in
medicine. The spread of the two previous
emerging coronaviruses, SARS and MERS, was
very limited in time and geographic distribution.
For the first time in history we witnessed in real
time the pandemic spread of an emerging
respiratory virus for which there was no previous
immunity. Although previous infections with
common cold-producing coronaviruses would
confer some protection against severe COVID
[20], they would not prevent infection and proof
of this was the magnitude of the pandemic. Its
appearance and pandemic dissemination were

Mortality rate

very rapid; also the speed with which the virus
was characterized and sequenced allowed the
quick design and availability of diagnostic kits
[21,22]. The SARS-CoV-2 vaccines with
messenger RNA technology were the first of this
type to be released to the market [23] and those
using an Adenovirus vector were the first to be
used massively, since the Ebola vaccine was
applied on a limited basis [24]. The worldwide
sanitary isolation was also unprecedented and
the volume of scientific publications generated in
such a short period of time was formidable [25].
The fact of generating scientific information in
almost real time has resulted in data that differs
greatly depending on the moment of observation
(Figure 2). The mortality rate, for example, varies
depending on the number of susceptible
individuals that decrease over time. The highest
initial mortality rates are due to the presence of
the maximum possible number of susceptible
individuals and patients with comorbidities that
increase mortality. The selective pressure of the
disease behaves in a darwinian manner,
resulting in a population that is enriched in

percentage terms in individuals  with
natural resistance to infection and with
individuals that developed acquired

immunity either through vaccination or natural
infection.

% of population with
acquired immunity

% of susceptible population

Virug
emergence

Time

Fig. 2. Variation of epidemiological indices over time
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Despite the facts mentioned above, there are still
unanswered questions such as the percentage of
individuals with innate resistance to infection and
the mechanism involved [26], the existence of
chronic or long-term carriers as well as the
percentage of totally asymptomatic infected
persons in each age range. Another aspect to
be determined is the role of children in the
transmission of the infection, since they are less
susceptible to it and to its severe complications
[27], with a mortality rate of 0.0003% (range
0.000 to 0.007) in the O to 19 years age range
[28]. A recent meta-analysis addresses this
issue, although in a population with low vaccine
coverage [29]. Their findings support the concept
that proportions of asymptomatic infection in
children and adolescents were higher than
adults. A recent advance has been the
demonstration of a strong and significant
association between a common HLA class |
allele, HLA-B*15:01, with asymptomatic infection
with  SARS-CoV-2 in unvaccinated individuals
[30]. They demonstrated that HLA-B*15:.01* T
cells from pre-pandemic samples were reactive
to an immunodominant SARS-CoV-2 peptide that
shares high sequence similarity with peptides
from seasonal coronaviruses.

During the development of the pandemic, it could
be seen how often sanitary and isolation
recommendations are not based on empirical
evidence. An example of this is the use of
sodium hypochlorite in footbaths or the
disinfection of streets and sidewalks to prevent a
respiratory virus. The World Health Organization
advised against the use of facemasks in healthy
individuals as a method of prevention until March
2020 [31], despite their proven efficacy for more
than a century as a method of respiratory
isolation.

The obtained rate of asymptomatic portability in
our study (0.33%) was surprisingly low. It was
similar to that determined for a medical centre in
Spain (truly asymptomatic carriage= 0.2%, n=
498) that studied healthcare personnel [32].
However, this study was carried out at the
beginning of the pandemic on an unvaccinated
population. To date, we have not found research
on SARS-CoV-2 carriage in a similar population
with equivalent epidemiological conditions in
academic search engines.

5. CONCLUSION

The value of asymptomatic carriage obtained in
our study (0.33%) was low considering that these

are individuals who share an average of 6 hours
a day, including lunch in many cases, in closed
environments. The whole student population was
vaccinated and 72.7% had suffered COVID at
the time of sampling, so we can conclude that
the risk of contagion in this population and similar
ones is extremely low and does not justify the
use of masks or social distancing.

Developing studies with this type of design in

different populations could lead to the
understanding of the dynamics of viral
persistence and transmission.
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