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ABSTRACT
Introduction. Respiratory viruses are the 
main cause of acute lower respiratory tract 
infection (ALRTI) in the pediatric population. 
In March 2020, the World Health Organization 
declared that the new coronavirus disease 2019 
(COVID-19) had reached the pandemic status. 
Our objective was to describe the impact of 
COVID-19 pandemic on hospitalizations due to 
ALRTI at Hospital de Niños Ricardo Gutiérrez 
(HNRG) and virus circulation.
Methods. Observational, retrospective, and 
descriptive study of patients hospitalized due 
to ALRTI comparing 2019 and 2020.
Results. In 2020, the rate of hospitalization due 
to ALRTI decreased by 73%. In 2019, 517 patients 
with ALRTI were hospitalized; the following 
viruses were identified in 174: respiratory 
syncytial virus (RSV) (71.2%), adenovirus 
(AV) (10.3%), parainfluenza virus (PIV) (9.7%), 
and influenza virus (FLU) (8.6%). In 2020, 94 
patients with ALRTI were hospitalized. Until 
epidemiological week (EW) 13, cases of ALRTI 
due to PIV and AV were recorded; in EW 29, 
there was 1 case of bronchiolitis due to AV and 
rhinovirus (RV), followed by isolated cases of 
RV; no ALRTI due to RSV or FLU was recorded. 
In total, 9 cases of ALRTI due to COVID-19 were 
recorded: 2 moderate bronchiolitis and 7 focal 
pneumonia; 1 adolescent with comorbidities died 
due to COVID-19 pneumonia. In 2020, patients 
were older and had more comorbidities and 
prior hospitalizations compared to 2019. Focal 
pneumonia prevailed.
Conclusion. In 2020, the rate of hospitalization due 
to ALRTI decreased significantly compared to 2019, 
with the absence of seasonal respiratory virus 
circulation in the pediatric population.
Key words: virus, respiratory tract infections, 
bronchiolitis, COVID-19, epidemiological surveillance.
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INTRODUCTION
Acute respiratory tract infections 

are the main cause of morbidity and 
mortality in children younger than 
5 years, especially in low- and middle-
income countries.1,2 Respiratory 
viruses are the main cause of severe 
acute respiratory tract infection 
(ARTI) in the pediatric population.3

In March 2020, the World Health 
Organization declared that the new 
coronavirus disease 2019 (COVID-19), 
c a u s e d  b y  t h e  s e v e r e  a c u t e 
respiratory syndrome coronavirus 2 
(SARS-CoV-2)  had reached the 
pandemic status, with a high impact 
worldwide. More than 1 year after 
such declaration, 178 million cases 
have been confirmed and 3.8 million 
deaths have been reported in over 
200 countries.4

The pediatric population has 
been affected by COVID-19 in a 
different manner than by the 2009 
pandemic  caused by the  H1N1 
influenza virus, when children had 
been greatly impacted, even more 
than by respiratory syncytial virus 
(RSV), as the main agent in respiratory 
i n f e c t i o n s  d u r i n g  t h e  h i g h e s t 
circulation period.5

Children with SARS-CoV-2 usually 
have short, mild symptoms, and 15-
35% may be asymptomatic. Most have 
a documented family contact, who 
usually develops symptoms before 
them.6

In our country, since the onset of 
the pandemic until June 12th, 2021, 
more than 400 000 cases had been 
confirmed in individuals younger 
than 20 years, which account for 10% 
of all confirmed cases in Argentina. 
T h e  m e d i a n  a g e  o f  c o n f i r m e d 
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cases was 15 years; 2.6% were younger than 
1 year, with no differences between males and 
females. Most cases were mild and moderate. 
In 0.2%, intensive care was required; and the 
case fatality rate was 0.06%. Among deceased 
patients, 89% had comorbidities; the most 
frequent ones were chronic neurological disease 
and immunosuppression. To date, 161 cases of 
multisystem inflammatory syndrome and 1 death 
have been reported.7

In order to stop the spread of SARS-CoV-2, 
in Argentina, 2 policies were implemented 
initially: preventive and mandatory social 
isolation and preventive and mandatory social 
distancing. In addition, on March 15th, 2020, in-
person classes were suspended nationwide at all 
levels until October 2020, when school activities 
aimed at reconnection, guidance, and exchange 
and in-person activities to end the school year 
were carried out. Such protocol established 
the possibility of organizing extracurricular 
education activities (related to arts, sports, 
recreation, academic support, etc.) aimed at 
children, adolescents, and youth with a maximum 
of 10 participants, preferably outdoors and 
in compliance with health safety measures 
established in emergency regulations.8

It is known that SARS-CoV-2 is mainly 
spread through respiratory droplets and aerosol 
dispersion in settings that are closed, poorly 
ventilated, and crowded. Other respiratory 
viruses that may cause an acute lower respiratory 
tract infection (ALRTI) are spread through 
droplets and direct or indirect contact with an 
intermediate object or surface. Based on their 
similar modes of transmission, it is of special 
interest to investigate how such measures affected 
seasonal virus circulation in the population.9,10

The objective of this study was to describe 
the impact of the COVID-19 pandemic on 
hospitalizations due to ALRTI and the virus 
circulation pattern at HNRG.

POPULATION AND METHODS
Study design: Observational, retrospective, and 

descriptive study of patients hospitalized due to 
ALRTI comparing 2019 and 2020.

Population: Analyzed data were obtained 
f rom the  dig i ta l  database  of  the  ALRTI 
Epidemiological Surveillance Program of HNRG, 
which is prospectively completed through active 
epidemiological surveillance. Data are collected 
from interviews, case histories, and medical 
records of patients hospitalized at the clinical 

hospitalization ward and the intensive care 
unit of HNRG, who received follow-up since 
their admission until their discharge. HNRG is 
a national children’s referral hospital that has 
conducted active epidemiological surveillance of 
respiratory viruses in patients hospitalized due to 
ALRTI since 2000. At the onset of the pandemic, 
HNRG became a referral facility for COVID-19 
cases, although it continued caring for patients 
with other conditions.

Inc lus ion cr i ter ia :  Data of  a l l  pat ients 
hospitalized due to ALRTI during 2019-2020 were 
included. Hospitalization criteria for ALRTI cases 
were the same in both periods.

Exclusion criteria: Data of patients hospitalized 
for a reason other than an ALRTI who developed 
an ALRTI 48 hours after admission were 
excluded.

Clinical case definitions: The term ALRTI11 
includes:
1. Bronchiolitis: first wheezing event associated 

with clinical evidence of viral infection in 
children younger than 2 years.

2. Pneumonia: acute infection of the lung 
parenchyma with clinical signs of invasion of 
the alveolar space.
Diagnostic method: Before the COVID-19 

pandemic, viral diagnosis was done by indirect 
immunofluorescence (IIF) using monoclonal 
antibodies in nasopharyngeal aspirates obtained 
in the first 24 hours of admission. As of 2020, 
and in the presence of symptoms that met the 
definition of suspected COVID-19 case, SARS-
Cov-2 was initially ruled out or confirmed by 
molecular testing, including polymerase chain 
reaction (PCR) in nasal and/or pharyngeal swabs. 
According to the national recommendations, if 
these tests are negative, the remaining respiratory 
viruses are tested: RSV, parainfluenza virus (PIV), 
influenza virus (FLU), adenovirus (AV), and 
rhinovirus (RV).

Sample size and selection: Data recorded during 
2019 and 2020 were collected in a retrospective 
manner. Cases were included by consecutive 
sampling over the 2-year study period, and the 
data of the total study universe were collected.

D a t a  c o l l e c t i o n :  T h e  f o l l o w i n g  d a t a 
were collected in the epidemiological card: 
demographic data, clinical presentation, prior 
hospitalizations, comorbidities, complications 
during hospitalization, course, treatment, and 
hospitalization duration.

Statist ical  analysis :  Init ially,  a general 
description was done and the mean and standard 
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deviation or median and interquartile range (IQR) 
were estimated for numerical variables based on 
their distribution, and proportions for categorical 
variables. Then, a univariate analysis was done to 
compare clinical and epidemiological variables 
of ALRTI cases between 2019 and 2020. The odds 
ratio (OR) with a 95% confidence interval (CI) was 
used as a measure of association.

The rates of hospitalization due to ALRTI (per 
10 000 discharges) were compared between 2019 
and 2020. The Epi Info 7® software was used for 
statistical analysis and the OpenEpi® software, 
for rate comparison.

Ethical considerations: The study was approved 
by the Ethics and Research Committee of HNRG. 
This study complied with the research-related 
regulations established in the Autonomous 
City of Buenos Aires. The patient informed 
consent form was not applicable in this study 
because data were collected from epidemiological 
surveillance in the setting of Argentine Law no. 
15465/60.

RESULTS
Hospitalization due to ALRTI at HNRG

In 2019, the rate of hospitalization due to 
ALRTI was 575.1/10 000 discharges, whereas in 
2020, it was 155.3/10 000 discharges, which meant 
a significant decrease by 73% (95% CI: −66.3%-
−78.3%) during the year of the pandemic.

In 2019, ALRTI cases showed a seasonal 
epidemic pattern with a peak in the winter 
months, typical of temperate regions. In 2020, 
cases were recorded sporadically throughout the 
year (Figure 1).

Respiratory virus circulation
During 2019, out of 517 ALRTI cases, 477 were 

tested (92%); of these, a virus was identified in 174 
(36.4%). RSV was the most frequent agent (71.2%), 
followed by AV (10.3%), PIV (9.7%), and FLU 
(8.6%). RSV showed the usual winter seasonal 
pattern with a peak circulation during EW 23, 
corresponding to early June (Figure 2).

In 2020, 94 ALRTI cases were recorded; 81 
(86.2%) were tested for respiratory viruses and 
32 (39%) were positive. RV was the prevailing 
agent (n = 12), followed by SARS-CoV-2 (n = 9), 
AV (n = 7), and PIV (n = 4); 3 cases corresponded 
to co-infections: 2 RV plus AV and 1 RV plus 
PIV. In relation to seasonality during 2020, until 
EW 13 (initiation of preventive and mandatory 
social isolation policy), some cases of ALRTI 
due to PIV and AV were recorded; during EW 
29, 1 case of bronchiolitis due to AV and RV and 
isolated cases of RV were identified (Figure 3). No 
ALRTI cases due to RSV or FLU were recorded. 
COVID-19 cases prevailed in July through 
October, consistent with the peak community 
circulation.

ALRTIs accounted for 2.6% (n = 9) of total 
COVID-19 cases: 2 cases of moderate bronchiolitis 
and 7 of focal pneumonia; 1 adolescent with 
comorbidities (chronic kidney failure and kidney 
transplant) died due to COVID-19 pneumonia.

Characteristics of the population
Patients with ALRTI hospitalized in 2020 

showed some significant differences compared to 
those hospitalized in 2019: they were older, had 
more comorbidities, and prior hospitalizations 

Figure 1. Distribution of cases of acute lower respiratory tract infection hospitalized at Hospital de Niños Ricardo Gutiérrez 
during 2019 and 2020
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due to respiratory causes. In addition, pneumonia 
was the prevalent clinical presentation during 
2020; whereas in 2019, bronchiolitis was the most 
frequent condition. No statistically significant 
differences were noted in terms of sex, severity or 
fatality rate. During 2020, 2 deaths were recorded 
among hospitalized patients with ALRTI: SARS-
CoV-2 was identified in 1 but no virus was 
isolated in the other (Table 1).

DISCUSSION
The COVID-19 pandemic had a major 

impact on the circulation of respiratory viruses 
worldwide, with a lower incidence of severe 
ARTIs in most countries. The influenza virus 
remained below expected levels in all regions 

globally. In the temperate regions of the Northern 
Hemisphere, the influenza virus activity was low 
even between seasons. In Equatorial Africa and 
South Asia, influenza detection was sporadic or 
even null in some countries. In such setting of low 
virus circulation, seasonal influenza A (H3N2) 
accounted for most detected cases.12

In the Southern Hemisphere, the pandemic 
arrived when the FLU and RSV season was 
expected to begin. In Oceania, these viruses were 
almost completely absent during the latest winter 
season, as shown by the surveillance data for 
Australia and New Zealand, with a historically 
low circulation of influenza virus.13,14 Australian 
investigators found a reduction of 98% and 
99.4% in RSV and FLU detection, respectively, 

RSV: respiratory syncytial virus.

Figure 2. Distribution of cases of acute lower respiratory tract infection hospitalized at Hospital de Niños Ricardo Gutiérrez 
by viral rescue, 2019
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Figure 3. Distribution of cases of acute lower respiratory tract infection hospitalized at Hospital de Niños Ricardo Gutiérrez 
by viral rescue, 2020
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in children from Western Australia during the 
2020 winter, which remained consistent in spite 
of schools reopening.15

In South America, the activity of respiratory 
viruses was also low, except for SARS-CoV-2, 
which remained in moderate to high level across 
the region.12,16

Active surveillance of ALRTIs is a critical 
tool for the rapid detection of any increase in 
the number of cases, the identification of high 
risk groups, and the determination of frequency, 
distribution, and characteristics of disease causing 
microorganisms.8 Viruses are most commonly 
implied in the acute infection of the lower 
respiratory tract in children younger than 5 years; 
the most frequent viruses are RSV, FLU A and B, 
AV, and PIV 1, 2, and 3; more recently, other 
pathogens, such as human metapneumovirus and 
RV, have been recognized as causing ALRTIs and 
respiratory exacerbations.1-3

In Argentina, during 2020, clinical reports of 
influenza-like illness, bronchiolitis in children 
younger than 2 years, and pneumonia were way 
below what was expected compared to the same 
period in previous years.17

During 2020, the rate of hospitalization due to 
ALRTI at HNRG reduced significantly compared 
to the previous year, including the lowest number 
of hospitalizations for any cause, which was also 
observed in different regions worldwide.18-20

ALRTI cases recorded in the setting of 
epidemiological surveillance show that, before 
the pandemic, RSV was the most common 
virus, with a higher incidence among infants 
younger than 1 year. These results are similar to 

other epidemiological studies conducted in the 
region.21-23 In addition, RSV circulation in 2019 
exhibited a seasonal epidemic pattern, usual in 
temperate regions, which is consistent with the 
months of lower mean temperature and higher 
relative humidity (May-July).24,25

Before the pandemic, FLU was the second 
most common virus, with incidence peaks in 
the winter and autumn months, thus exhibiting 
a seasonal epidemic pattern. In our case series, 
FLU affected mostly children older than 6 
months in whom pneumonia was the clinical 
presentation and those with a history of prior 
hospitalizations due to respiratory causes and 
certain comorbidities.26

Unlike RSV and FLU, AV was the only virus 
circulating during 2020 with similar characteristics 
to previous years, but with a very low incidence. 
AV usually circulates all year round, as described 
in other studies, with incidence peaks in the 
winter that are consistent with the increase in the 
number of ALRTI cases.27,28

At HNRG, during 2020, in addition to a 
completely atypical virus circulation pattern, 
characterized by the absence of RSV and FLU 
cases, isolated ALRTI cases due to RV, AV, 
and PIV, it was observed that hospitalized 
patients with ALRTI were older and had 
more comorbidities and a history of prior 
hospitalization due to a respiratory cause. The 
latter may be related to the typical characteristics 
of a population attending a tertiary care children’s 
hospital. In addition, the most common clinical 
presentation during 2020 was pneumonia, unlike 
previous years when bronchiolitis, mostly caused 

Table 1. Comparison of clinical and epidemiological characteristics of ALRTI cases hospitalized at HNRG during 2019 and 2020

Characteristics 2019 (n = 517) 2020 (n = 94) p value

Age in months (median, IQR) 10 (5-21) 16 (10-48) < 0.001
Male sex 318 (61.5%) 61 (65%) 0.56
Prior hospitalization due to respiratory causes 236 (45.6%) 54 (57.4%) 0.036
Comorbidities (total) 300 (58%) 73 (77.7%) < 0.001
Chronic respiratory disease 239 (79.6%) 54 (74%) 0.29
Clinical presentation

Bronchiolitis 312 (60.3%) 39 (41.5%) < 0.001 
Focal or multifocal pneumonia 205 (39.7%) 55 (58.5%) < 0.001

AMV requirement 48 (9.2%) 10 (10.6%) 0.70
Fatality rate 6 (1.16%) 2 (2.12%) 0.46

ALRTI: acute lower respiratory tract infection, HNRG: Hospital de Niños Ricardo Gutiérrez, IQR: interquartile range,  
AMV: assisted mechanical ventilation.
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by RSV, was the prevailing clinical presentation.
This study was carried out based on robust, 

good quality data obtained prospectively; a 
limitation worth noting is that since this was 
a hospital-based study, results cannot be 
extrapolated to the general population. In 
addition, in 2020, PCR was used for viral etiologic 
diagnosis (IIF was used before), which allowed to 
diagnose RV and co-infections that had not been 
recorded in previous years.

SARS-CoV-2 behavior is expected to change 
over time because ribonucleic acid viruses 
mutate easily. Although SARS-CoV-2 has certain 
“mechanisms to correct” changes in its broad 
genome made up of 30 000 nucleotides, such 
mechanisms have not prevented mutations 
caused by some errors resulting from replication. 
Any variant that may randomly show adaptive 
advantages may become established, spread, and 
sometimes turn into the prevailing SARS-CoV-2 
variant through a natural selection process.29

In relation to preventive measures, close social 
contact may increase the risk for transmission 
from an infected person to other susceptible 
individuals. Therefore, maintaining social 
distancing, wearing masks, and hand hygiene are 
measures that have demonstrated to be sufficient 
and effective to reduce the spread of both SARS-
CoV-2 and other respiratory viruses.

Mandatory social isolation accompanied 
with restrictions on public transportation and 
intensified hygiene measures may be the main 
cause of such low severe ARTI incidence. Most 
likely, the preventive measures implemented 
during the COVID-19 pandemic played a major 
role in the change of transmission patterns for all 
respiratory viruses, and the role SARS-COV-2 will 
play in the behavior of FLU and other respiratory 
viruses in the following seasons is yet to be 
determined.

CONCLUSIONS
The rate of hospitalization due to ALRTI 

during 2020 decreased significantly compared to 
the previous season at HNRG. In addition, the 
usual seasonal respiratory virus circulation was 
absent in the pediatric population seen at our 
hospital. n
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