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Abstract

This is the first study of respiratory infections in Cérdoba, Argentina, caused by endemic human coronavirus (HCoV)-OC43
and HCOV-229E, which circulated during 2011-2012 at a 3% rate, either as single or multiple infections. They were detected
mainly in children, but HCoV-229E was also found in adults. HCoV-229E was detected in five out of 631 samples (0.8%),
and HCoV-0OC43 was found in 14 out of 631 (2.2%) samples. Clinical manifestations ranged from fever to respiratory dis-
tress, and a significant association of HCoV-229E with asthma was observed. Further studies and surveillance are needed
to provide better clinical insights, early diagnosis, and medical care of patients, as well as to contribute to epidemiology

modeling and prevention.

Viral acute respiratory infections (ARIs) are common and
are one of the main causes of morbimortality worldwide.
Young children, the elderly, patients with chronic diseases,
and the immunosuppressed are at greatest risk, and in gen-
eral, ARIs have direct and indirect costs for families, health
services, and the global community [1-9]. Not only do
viruses responsible for ARI have a major impact on human
health, but they also continue to emerge, and as a conse-
quence, their diagnosis and surveillance constitutes a mile-
stone for the public health system.

Diagnostic methods based on molecular biology have
allowed the identification of a number of human viruses,
including human metapneumoviruses (HMPVs), human
rhinoviruses (HRVs), human enteroviruses (HEVs), human
coronaviruses (HCoVs) and human bocaviruses (HBoVs)
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[10, 11]. In recent decades, epidemics related to emergent
coronaviruses have occurred: Severe acute respiratory syn-
drome due to SARS-CoV in 2002-2003, Middle East respira-
tory syndrome caused by MERS-CoV (2012, cases continue
till present), and the new coronavirus causing COVID-19,
SARS-CoV-2, which reached pandemic level on March 11,
2020 [12—-16]. Recombination events are responsible for the
emergence of these new strains [12, 14], which are zoonotic,
gain the ability to be transmitted from person to person, and
are associated with a high mortality rate. As a result, studies
on coronaviruses have intensified recently, although these
viruses have been known since the 1930s, and human coro-
naviruses responsible for a major proportion of respiratory
tract infections globally were identified already in 1965 [17].

Coronaviruses are sSRNA+ viruses. Transmission occurs
via the respiratory and fecal-oral routes [18, 19]. HCoVs
are distributed worldwide, but the frequency and associ-
ated pathogenicity are unclear and are highly dependent on
the case series studied, since the rate of detection can vary
depending on the type of respiratory sample collected, the
sensitivity of the diagnostic assay, and the years and seasons
when patients were recruited [20]. The most common sero-
types are HCoV-OC43 and HcoV-229E. It has been reported
that they both show a marked seasonality, with infections
more common during the winter (December through April
in the Northern Hemisphere); however, HCoV-229E is
sometimes only sporadically detected, and its circulation is
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significantly different each year [19, 21]. Both cause mild-
to-severe respiratory infections, including pneumonia and
bronchiolitis [22, 23], and they are the second-most fre-
quently detected agent causing the common cold, after HRV
[5, 7]. HCOVs have also been associated with asthma and
bronchitic hyperactivity, even in non-atopic patients [24].
HCoV-0C43 is more frequently detected and is often found
to be the only pathogen in patients with lower ARI, while
HCoV-229E has been associated with infections of immuno-
compromised individuals [19]. HCoV infections have been
studied in infants of Buenos Aires, where they were detected
in 2% of patients, always in coinfection with another viral
agent [10]. On the other hand, a study in Australia shows
that these two coronaviruses (mainly HCoV-OC43) were the
most common causes of influenza-like illness in children
[25]. Yet, data on HCoV infection, its diagnosis, its clinical
significance, and particularly, its circulation and seasonality
in the Southern Hemisphere are scarce, with most of the data
pertaining to countries in the Northern Hemisphere. Data
from Argentina, which is located in the temperate zone of
the Southern Hemisphere, are therefore of interest.

Coronaviruses have not been studied in Cérdoba, and its
detection has not been included in the routine diagnostic
panel for ARI, even though it would contribute to differential
diagnosis, handling and treatment of patients, and surveil-
lance. Therefore, the goal of this study was to investigate the
presence of endemic HCoV, using molecular techniques, in
hospitalized children and adult patients with symptoms of
ARI in Cérdoba, Argentina. Cérdoba is a Mediterranean
province located in the center of Argentina (latitude: 31°
24" 48" S, elevation: 395 m). We investigated the circulation
and frequency of HCoV-OC43 and HCoV-229E (including
seasonality, age distribution, and coinfections with other
common respiratory agents) during two consecutive calen-
dar years and identified clinical manifestations associated
with infection.

An observational, retrospective, descriptive, cross-sec-
tional study was carried out. We analyzed nasopharyngeal
aspirate (NPA) or nasopharyngeal swab (NPS) samples,
obtained from patients O to 65 years old, hospitalized for
ARI in public and private health centers in Cérdoba in 2011
and 2012. The clinical specimens were handled and assayed
following normal biosafety procedures and Argentina Min-
istry of Health recommendations implemented since the
influenza A HIN1 virus pandemic in 2009. Patients were
examined by a physician to identify lower respiratory infec-
tion (laryngitis, bronchiolitis, pneumonia). Patients with
chronic lung disease or previous comorbidity were excluded
from the study. In total, 631 patients were studied; 375 cases
occurred during 2011 and 256 occurred during 2012.

Nucleic acids were extracted using a commercial kit
according to the indications of the manufacturer (Axygen
Scientific, Inc.). RNA extracts were used as template in a
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reverse transcription polymerase chain reaction (RT-PCR)
assay for virus detection, using the a SuperScript III One-
Step qRT-PCR System with Platinum 7aqg DNA Polymerase
(Invitrogen), following a cycling protocol described else-
where [26]. Specific primers targeting the M protein cod-
ing region were used for HCoV-OC43 and HcoV-229E,
producing amplicons of 334 bp and 574 bp, respectively
[26]. Frequency distribution was analyzed using the statis-
tical program Infostat 2019 (https://www.infostat.com.ar/)
including tests for significance of differences observed based
on chi-square (o: 0.05).

HCoV was detected in 19 out of 631 patients, indicating a
prevalence of 3.0%. The virus types and yearly distribution
are shown in Table 1.

HCoV-229E was detected in the autumn (April and May),
earlier than HCoV-OC43, which was prevalent through the
fall and winter period (March—August; Fig. 1), but there was
no statistically significant difference between the frequency
in 2011 and that in 2012 (p = 0.82) or between species
(HCoV-0C43, p = 0.79; HCoV-229E, p = 0.99).

HCoV-0C43 was found only in children, 13 of which
were 0-5 years old and one of which was in the group of
6- to 14-year-olds, while HCoV-229E was detected at the
extremes of the age range analyzed, with three patients in
the O- to 5-year-old group and two in the oldest group (39-
65 years).

An analysis of co-circulation of HCoV with other res-
piratory viruses revealed evidence for both single infections
and multiple infections. Co-detections occurred with RSV,
HMPV, influenza A virus (Flu A) and influenza B virus (Flu
B) (Table 2).

We then analyzed the association of HCoV infection with
clinical manifestations such as recurrent obstructive bron-
chopathy (ROB), cyanosis, BQL, ARI, respiratory distress
syndrome (RDS), community-acquired pneumonia (CAP),
whooping cough or pertussis-like syndrome (PLS), pneumo-
nia, asthma and bronchitis. No association was found when
the two HCoVs were analyzed together in the year 2012
or both years combined, but HCoV-229E was significantly
associated with asthma during 2011 (p = 0.0361).

This study confirms the circulation of HCoV-OC43 and
HCoV-229E in Cérdoba during the years 2011-2012. The
general prevalence was 3%. The frequency of HCoV-OC43
was 2.4% in 2011 and 2.0% in 2012; HCoV-229E was

Table 1 Frequency of HCoV-229E and HCoV-OC43 in Cérdoba,
Argentina, 2011-2012

Year HCoV-229E HCoV-0OC43 Total

2011 3/375 (0.8%) 9/375 (2.4%) 12/375 (3.2%)
2012 2/256 (0.8%) 5/256 (2.0%) 71256 (2.7%)
Total 5/631 (0.8%) 14/631 (2.2%) 19/631 (3.0%)



https://www.infostat.com.ar/

Human coronaviruses OC43 and 229E in Cérdoba, Argentina

85
80
75
70
65
60
55
"o ) L
45 \_/
40 T

s | [ Nin
25 ’ '
20
15

RN

....

Number of cases

=]

Number of cases
N

931
35
C——Patients tested
Average high temperature (°C) 30
............... Average low temperature (°C)
25
e
] 20 g
7] <
L 2
- £
..... : 2
. T 15 8
®
- :
z
| ¥ 10
5
= oL UDDo
35
— m HCoV-229E
— HCoV-0C43
Average high temperature (°C) 30
............... Average low temperature (°C)
25
20 O
g
----- 15 &
L
g
g
10 2
....... 5
0

Fig. 1 Distribution of clinical specimens tested (A), cases of HCoV 229E and OC43 detected (B), and average high and low temperatures in

Coérdoba, Argentina, during 2011 and 2012

detected less frequently; 0.8% in both 2011 and 2012. This
detection rate in a wide-age-range group of patients includ-
ing adults is similar to that reported in infants in Buenos
Aires (2%) and France (3%) [10, 26].

The positive cases occurred during March—August, with
no statistically significant difference in circulation during
2011 and 2012. However, the HCoV infection frequency
can vary depending on geographical location [22]. Statistical
differences were detected in HCoV-OC43 circulation during
2009-2010 and 2011, but HCoV-229E circulation was simi-
lar when evaluated on a biennial basis [21]. Thus, in order to

obtain reliable estimates to provide quality epidemiological
information, it is necessary to maximize the study sample
size and time period [27].

Most of the HCoV-OC43- and HCoV-229E-positive
patients were children (O to 14 years old), coinciding with
reports showing that these viruses mainly infect children
less than 5 years old [28]. However HCoV-229E was also
detected in adults by us and by other authors [29]. The
estimated infection rate depends on the inclusion criteria
for sampling: when studies are performed with hospital-
ized patients only, there may be an underestimate of the
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Table 2 Infections of HCoV (OC43 and 229E) with other respiratory
viruses in Cérdoba, Argentina, during 2011-2012

Year Virus Single  Double infec- Triple infections
infec- tions
tions
2011 HCoV-0C43 3 3RSV 1 HMPV and RSV
1 HMPV
1 Flu A
HCoV-229E 3 - -
2012 HCoV-0C43 2 1 RSV 1 HMPV and
FluB
1 HMPV and RSV
HCoV-229E 1 1 MPVh -

infection rate, while the severity of disease is overesti-
mated. The detection HCoV at a higher rate in young chil-
dren may be related to the fact that children are taken by
their parents to be examined and are admitted to the hospi-
tal even when symptoms are mild, while adults themselves
consult less, and therefore epidemiological data and the
clinical picture of infection are limited for adults [21, 22].

HCoV-0C43 and HCoV-229E were found in single
infections and coinfections, including double and triple
infections. Coinfections with RSV are generally the most
frequent [19, 30], as was seen in the present study, but
importantly for the local context, about 50% of the cases
were single infections.

To analyze the role of HCoV in respiratory pathology,
we tested the statistical significance of HCoV-Oc43 and
HCoV-229E association with respiratory diseases. We
found a significant association only between HCoV-229E
and asthma exacerbation in children, in agreement with
other authors [31].

Regarding the clinical and epidemiological relevance
of endemic coronaviruses, in a previously reported out-
break of human respiratory infection associated with
HCoV-NL63, three out of 20 geriatric patients died [32],
making epidemiological surveillance necessary in order to
improve diagnosis, treatment, and prevention. The rapid
and specific methods for diagnosis of ARI that are cur-
rently available have an impact on patient management and
allow prevention measures to be implemented to control
the spread of the agent, including intra-hospital, intra-
family and community dissemination, as well as providing
information about viral strains circulating in the commu-
nity [33]. This demonstrates the cost/benefit balance of
performing diagnosis and incorporating these agents in
the routine panel. Rapid diagnosis of respiratory viruses
in hospitalized patients can result in a reduction of up to
50% in the length of the hospital stay, up to 30% in the
use of ineffective, high-cost and inappropriate antibiotics,
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which increases bacterial resistance, and 20% in the use of
other unnecessary diagnostic procedures [34, 35]. Thus,
our results can contribute to better management of ARI.
This is the first study of respiratory infections caused by
HCoVs in Cérdoba, Argentina. HCoV-OC43 and HCoV-
229E circulated in Cérdoba during 2011-2012 and were
detected in 3% of clinical cases during the cold months
(March through August) as single or multiple infections.
Infections occurred mainly in children less than 5 years old,
but HCoV-229E was also detected in adults and was sig-
nificantly associated with asthma. Therefore, further studies
and surveillance are required to provide early diagnosis and
better medical care of patients, as well as quality data that
contribute to epidemiology modeling and prevention.
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