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Resumo

Introducao: Doencas respiratérias sdo a principal causa de
hospitalizagdo e morbimortalidade em criancas sendo que numerosos
fatores afetam sua prevaléncia e gravidade. Objetivo: Verificar o
perfil epidemiolégico e viral de criancas internadas com doenca
respiratéria e necessidade de oxigenoterapia em uma Unidade de
Emergéncia em Referéncia Pediatrica. Métodos: Criancas com idade
inferior a 5 anos admitidas no hospital com doenca respiratéria e
necessidade de oxigenoterapia foram incluidos. Foi aplicado ao
cuidador um questionario epidemioldgico e clinico e, posteriormente,
foi realizada a coleta de amostras nasofaringeas para identificacao
viral. As analises estatisticas foram realizadas pelos testes Exato de
Fisher ou Mann-Whitney usando um nivel de significancia de 0,05.
Resultados: Vinte e trés pacientes foram incluidos sendo que 56,5%
eram do sexo masculino, 65,2% tinham um ou mais irm&os =10 anos,
78,7% relataram histéria de atopia, 39,1% tiveram identificacdo viral
positiva e 60,9% foram hospitalizados. A aglomeracédo de familias foi
associada ao isolamento viral positivo e menor nimero de visitas a
Unidade de Emergéncia. Readmissdes hospitalares foram associadas
ao nascimento prematuro, isolamento viral positivo e histéria de
chiado no peito. O uso de medicacdo continua foi frequente entre
aqueles que foram hospitalizados, com mais de 1 irmao =10 anos e
histéria de chiado no peito. Conclusées: Ser do sexo masculino, ter
mais de 1 irmédo =10 anos e morar em residéncia com maior nimero
de individuos pode ser fator de risco para doencas respiratorias.
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Abstract

Introduction: Respiratory diseases are the main cause of hospitalization,
morbidity and mortality in children, and numerous factors affect their
prevalence and severity. Objective: To describe the epidemiological and
viral profiles of children admitted to hospital with respiratory disease
and need for oxygen therapy from a Pediatric Referral Emergency
Unit. Methods: Children aged less than 5 y.o. admitted to hospital
with respiratory disease and need for oxygen therapy were included.
An epidemiological and clinical questionnaire was administered for
the parent or guardian, followed by the collection of nasopharyngeal
specimens for viral identification. Statistical analyses were performed
using Mann-Whitney or Fishers exact tests. Alpha was set at 0.05.Results:
Twenty-three children were included being 56.5% were male, 65.2% had
one or more (1+) siblings =10y.0,, 78.7% reported a history of atopy, 39.1%
had positive viral identification and 60.9% were hospitalized. Household
crowding was associated with positive viral isolation and fewer visits to the
Pediatric Referral Emergency Unit. Hospital readmissions were associated
with preterm birth, positive viral isolation and a history of wheezing. Use
of continuous medication was more frequent among those who had
been hospitalized, with 1+ siblings =10 y.o0. and a history of wheezing.
Conclusions: To be male, having 1+ siblings =10 y.o. and living in a
crowded household could be risk factors for respiratory diseases. Use of
continuous medication had a higher prevalence in the presence of history
of wheezing and 1+ siblings =10 y.o. The most frequently isolated viruses
were respiratory syncytial virus and influenza.
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INTRODUCTION

Respiratory diseases are the leading cause of
hospitalization, morbidity and mortality in children,
especially under five years of age'2 In Latin America,
respiratory diseases account for ~80,000 deaths/year:
40% of the cases occur in Brazil* and most of them are
caused by viral bronchiolitis or pneumonia®*. Numerous
risk factors associated with the presence and severity
of respiratory diseases have been described, including:
sex, age, low birth weight, breastfeeding, household
crowding, passive smoking, family/personal history of
respiratory diseases and atopy?. The reason(s) why the
disease evolves more severely in some children than in
others, even in the absence of a risk factor, is(are) not
understood, thus suggesting the complex interaction
between host and virus.

Thefirst studies associating respiratory diseases with
etiological agents date back to 1974°. Since then, it has
been observed that respiratory syncytial virus (RSV),
parainfluenza, influenza and adenovirus are the most
prevalent viruses in lower respiratory tract infections
and the rhinovirus is the main agent of upper airway
infections?. Notably, multiple virus infection may occur
in acute viral bronchiolitis (AVB)>72.

Several conditions that may be related to the
recurrence of respiratory diseases, which leads to new
visits to emergency units, hospital readmissions and
use of continuous medication®. Therefore, recurrent
respiratory diseases have an impact on the healthcare
system, patients, caregivers and society. Identifying
children who are more prone to develop chronic
respiratory diseases may allow early introduction of
preventive and therapeutic measures'®. Thus, our
objective was to verify the epidemiological, clinical and
laboratory profile (including viral agent identification)
in the Pediatric Referral Emergency Unit (PREU) in
children with respiratory diseases and need for oxygen
therapy and to associate markers with morbidity in the
clinical evolution.

MATERIAL AND METHODS

A transversal study was performed at the PREU in year
2016 and the contact by telephone was done in 2017.
The children (<5 years old) admitted to hospital with
respiratory infection and need for oxygen therapy were
included. In the study, all patients under the inclusion
criteria were included and no exclusion was considered.

A questionnaire was used to collect epidemiological
and clinical data, including: self-reported ethnicity;
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sex; preterm birth; breastfeeding; passive smoking;
one or more siblings <10 years of age; history of atopy
(wheezing and/or dermatitis); history of fever >39°C;
tachypnea on admission; length of stay in the PREU;
destination of the children (home, pediatric ward or
intensive care unit — ICU); and attendance at a day-care
center. The questionnaire was applied by two medical
doctors and authors of the article.

The study was conducted in accordance
with the Declaration of Helsinki and approved
by the Ethics Committee of the institution
(CAAE:#79533217.9.0000.5404). The informed consent
form was signed by a parent or guardian.

Nasopharyngeal specimens were collected by wash
or swab methods for viral identification (adenovirus;
influenza viruses A and B; parainfluenza viruses type
1,2 and 3; and RSV) using direct immunofluorescence
following the manufacturer's protocol of the
Respiratory Virus Screening & ID Kit D3 Ultra™ DFA
(Werfen Medical™, Barueri, Sao Paulo, Brazil).

One year after hospital discharge, the parents
or guardians were called to obtain information on
diagnosis of pneumonia after hospitalization, number
of visits to the PREU, hospital readmission due to
respiratory causes and use of continuous medication
(inhaled or topical corticosteroids). If the parents or
guardians could not be contacted, the children were
included in the cross-sectional analysis of the study.

The statistical analysis included an exploratory study
using the mean, standard deviation, minimum, median,
maximum, relative and absolute frequency. Association
analyses were performed using the Mann-Whitney test
and Fisher’s exact test. Alpha was set at 0.05.

RESULTS

Twenty-three (17 interviews) children were
included, and this group of patients represented the
total number of cases. In the sample, the following
data was observed according to N (%): 13 (56.5%)
males, six (26.1%) with history of preterm birth, 22
(95.7%) with history of exclusive breastfeeding for
>6 months, three (14.3%) with passive smoking, 15
(65.2%) with one or more siblings <10 years of age, 16
(69.6%) with wheezing and two (9.1%) with dermatitis.
On admission to the PREU, five (21.7%) and 15 (65.2%)
children had a history of fever >39°C and tachypnea,
respectively. After attending the PREU, nine (39.1%)
were discharged from hospital and the others were
hospitalized [10 (43.5%) in the pediatric ward and four
(17.4%) in the ICU].
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Viral identification was positive in nine (39.1%)
children, with a single agent isolated in five (55.6%)
and >2 agents in four (44.4%) children. There were
14 isolates: five (35.7%) RSV, five (35.7%) influenza
virus, three (21.4%) parainfluenza virus and one
(7.1%) adenovirus.

Diagnosis of pneumonia, a new visit to the PREU,
hospital readmission due to respiratory causes and the
use of continuous medication after hospitalization in
the PREU were reported by seven (41.1%), 14 (82.4%),
eight (47%) and 10 (58.8%) children, respectively. Age,
birth weight, gestational age, number of residents
and rooms in the household, respiratory rate, oxygen
saturation on admission to the PREU and length of stay
at the PREU are summarized in table 1.

Ofthenine caseswith positiveviralidentification, five
(55.5%) were female, six (66.7%) were non-premature,
nine (100%) had no history of passive smoking, five
(55.5%) were discharged from hospital, one (11.1%)
was admitted to the pediatric ward and three (33.3%)
in the ICU (P-value <0.05). Of all cases with positive viral
isolation, 50% attended day-care centers. The length of
stay at the PREU in the absence of identified virus was
14.5 hours and, in positive cases, it amounted to 4.5
hours (table 2). Of the seven children diagnosed with
pneumonia, most (85.7%) had one or more siblings
<10 years of age. Nine (64.3%) children who returned
to the PREU and were readmitted to hospital had one
or more siblings <10 years of age. The median of the
number of residents was six for the children who did
not need to return to the PREU and four for those who
needed to return to the PREU (table 2).

Regarding preterm children, 60% returned to
the PREU and were readmitted to hospital due to
respiratory reasons. Of the eight children who were
readmitted to hospital, five (62.5%) had a history of
wheezing, four (50%) had been discharged at the first
visit to the PREU and the others had been admitted

to the pediatric ward or ICU (table 2). Positive viral
isolation was associated with hospital readmission in
four (66.7%) of the six cases. Of the 11 negative cases,
only four (36.4%) had been readmitted to hospital.
Theuse of continuous medicationtotreatrespiratory
diseases was used in one (20%) of the premature
infants. In addition, of the 10 children on continuous
medication, eight (80%) had one or more siblings <10
years of age and had a history of wheezing, eight (80%)
had been hospitalized (ward or ICU) and two (20%)
had been discharged from hospital (table 2). The drug
used was inhaled corticosteroids and the time of use
was adjusted according to the child’s age, between 15
days and four months of medication use. Seventy-five
percent of all children who had been admitted to the
ICU were on continuous medication; 71.4% of those
who had been admitted to the pediatric ward received
this therapy; and only 33.3% of those discharged
from hospital received this treatment. Age and virus
identification of each children are described in table 3.

DISCUSSION

Twenty-three children were included being 56.5%
were male, 65.2% had one or more (1+4) siblings <10y.0,,
78.7% reported a history of atopy, 39.1% had positive
viral identification and 60.9% were hospitalized.
In short, household crowding was associated with
positive viral isolation and fewer visits to the Pediatric
Referral Emergency Unit. Hospital readmissions were
associated with preterm birth, positive viral isolationand
a history of wheezing. Use of continuous medication
was more frequent among those who had been
hospitalized, with 1+ siblings <10 y.o. and a history of
wheezing. The clinical diversity in children hospitalized
due to respiratory diseases and its evolution after
hospitalization corroborate the different clinical profiles,
number and prevalence of pathogens, and for therapy
response described in the literature' 121314,

Table 1. Descriptive data of the children of the study. Campinas, 2016-2017

Markers N Minimum Maximum Median
Age (months) 23 1.6 60 7
Birth weight (grams) 22 1,045 3,930 29325
Gestational age (weeks) 23 30 414 38.7
Number of people in the household 23 3 8 5
Number of rooms in the household 23 1 9 4
Respiratory rate on admission to the PREU (i.rp.m.) 23 26 90 57
Oxygen saturation on admission to the PREU (%) 18 76 100 94
Length of stay in the PREU (hours) 22 2 38 12.5

PREU, Pediatric Referral Emergency Unit.
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Table 2. Association of viral isolation, new visit to the PREU, need for hospital readmission and use of continuous medication to treat respiratory

diseases with clinical and epidemiological markers. Campinas, 2016-2017

Marker Group Virus detected Virus not detected P-value
Sex Female 5 (55.5%) 5(35.7%) 041
Male 4 (44.4%) 9 (64.3%)
Preterm birth Yes 3(33.3%) 3(21.4%) 064
No 6 (66.7%) 11 (78.6%)
Passive smoking Yes - 3(21.4%) 05
No 7 (100%) 11 (78.6%)
Destination Home 5 (55.6%) 4 (28.6%)
Ward 1(11.1%) 9 (64.3%) 0.04
ICU 3(33.3%) 1(7.1%)
f;ig?a”ce ata day-care Yes 3 (50%) 4(36.4%) o
No 3 (50%) 7 (63.6%)
Number of rooms Median 3.0 4.5 0.11
gig%;huiﬁft(%&;he emer: Median (hours) 45 145 026
Marker Group New visit to PREU Did not return the PREU P-value
Siblings <10 y.o. Yes 9 (64.3%) 3 (100%) 051
No 5(35.7%) -
Number of people
(median) Median 4 6 0.04
Marker Group Hospital readmission No hospital readmission P-value
History of wheezing Yes 5(62.5%) 7 (77.8%) 0.62
No 3(37.5%) 2(22.2%)
Destination Home 4 (50%) 2(22.2%) 0.41
Ward/ICU 4 (50%) 7 (77.8%)
Number of people Median 4 5 0.06
Marker Group Use of medication No use of medication P-value
Siblings <10 y.0. Yes 8 (80%) 4(57.1%) 059
No 2 (20%) 3 (42.9%)
Destination Home 2 (20%) 4 (57.1%) 046
Ward/ICU 8 (80%) 3 (42.9%)
History of wheezing Yes 8 (80%) 4 (57.1%) 050
No 2 (20%) 3(42.9%)

ICU, intensive care unit; PREU, Pediatric Referral Emergency Unit. Data marked in bold represents significant P-value. Alpha = 0.05.

Among the patients included in the study, the
respiratory diseases were more common in males
(56.5%), supporting the literature reviews'*'>'5; this fact
may be explained due to the smaller airway diameter
and higher aeroallergen sensitization and IgE level in
males'’. The history of preterm birth occurred in 26.1%
of the cases, while studies show percentages ranging
from 13 to 17%?2°. The highest number of preterm can
be associated with the selection of a PREU as place
to perform the data collection where the higher risk
children are attended in the reference region. Curiously,
exclusive breastfeeding for six or more months occurred
in 95.7% of the cases, which is above the value described
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in the literature>'8192°, Passive smoking occurred in
14.3% of the cases, similar to the findings of Kusel et
al.®, showing that passive smoking is associated with
disease severity and length of hospitalization?'. Most of
the children had one or more siblings <10 years of age,
which is uncommon in literature'. Early contact with
other children increases exposure to infectious agents,
especially viruses, and can be associated with early
wheezing'’. Also, most children with pneumonia had
one or more siblings <10 years of age, which may be
justified by a large number of people in the household.

The ICU admission rate was higher (17.4%) than
reported in the literature®”. In a study that analyzed ICU
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Table 3. Age of each children and result of the identification of virus with nasopharynx specimens. Campinas, 2016-2017

Age (months) Sex

Type of collection (nasopharynx)

Results of viral profile

1* Swab
Wash
Swab
Swab
Swab
Swab
Swab
Swab
Wash

Wash

2
9%
2
4%
4
5x

Swab
Swab
Wash
Wash
Swab
Swab
Wash
Wash
Swab
Swab
Swab
Swab
Swab

T < m < < m T o1 m 2 m <

60

Wash and swab

Parainfluenza type 3 and respiratory syncytial virus
Virus not identified
Influenza B
Virus not identified
Influenza A
Virus not identified
Respiratory syncytial virus
Virus not identified
Influenza A / Parainfluenza type 2 / Respiratory syncytial virus
Virus not identified
Virus not identified
Virus not identified
Virus not identified
Virus not identified
Virus not identified
Adenovirus and Influenza B
Virus not identified
Influenza A and respiratory syncytial virus
Parainfluenza type 3
Virus not identified
Respiratory syncytial virus
Virus not identified
Virus not identified

Virus not identified

¥, children with positive viral identification; F, female; M, male.

admission due to AVB caused by RSV, the percentage
ranged from 6 to 11%>. In contrast, in our study, the
rate of hospitalization due to respiratory diseases was
lower (43.5%), when compared to hospitalizations
due to AVB alone (85.9%)? - a fact possibly associated
with characteristics of the analyzed cases (general
care versus children with only AVB). The fever on
hospital admission, although the literature evidences
an association with the pathogen, occurs in ~40-50%
of the cases with lower tract infection, which is higher
than the percentage found here?.

Positivity in viral identification was lower (39.1%)
than that found in other studies (43 to 86%)"'>202223,
The most frequently isolated viruses were RSV and
influenza. The main agent in viral respiratory disease
remains controversial in the literature, with some
studies reporting RSV>>'>2 and other studies citing the
rhinovirus'*#, A single virus was detected in 55.6% of
the positive samples, which is below the values found
in the literature (53.9 to 89.5%)"%'>?224 Two or more
viruses were detected in 44.4% of the cases, similar to
other studies (10.5 to 46.1%)"2'>?22* However, there

Rev Ped SOPERJ. 2021;21(1):9-15.

is no consensus whether disease severity is related
to viral identification and/or co-infection with more
than one type of virus. Studies have shown that the
prevalence of multiviral infection is higher in the
group of children who are not hospitalized and do
not require oxygen therapy, which may be explained
by the fact that bacterial infections may influence viral
coinfection®?'232425:26,

In our data, most cases with positive viral detection
were observed in females, although there is a male
prevalence for respiratory diseases'>'>'¢. Viruses
were more often detected in the non-preterm group,
possibly because the number of preterm infants was
lower in the sample. Ricart et al. demonstrated that in
RSV-positive children, 12.1% were preterm, whereas in
RSV-negative children, preterm amounted to 25.4%7.
Nevertheless, it should be emphasized that preterm
birth is associated with a 7-fold increased risk of AVB
caused by RSV and greater severity of infection>?'.
Palivizumab prophylaxis may play a key role in the
lower frequency of RSV infections in this risk group?. In
addition, the cases with detected virus were notexposed

Amais/Morais/Peixoto/Marson/ Takesaki/ Belluomini/ Fraga
DOI: http://dx.doi.org/10.31365/issn.2595-1769.v21i1p9-15

13



to passive smoking contradicting the literature where is
reported that passive smoking as a risk factor for lower
respiratory tract infection, asthma and AVB3*2'%¢,

Household crowding, measured by an adequate
persons-per-room rate, with a satisfactory number of at
least four rooms, is a risk factor for acquiring respiratory
infections. In developing countries, high birth rate and
poor housing conditions justify this fact*'°. Importantly,
in our study, a larger number of rooms were associated
with lower household crowding, and consequently,
with the absence of detected virus.

Kusel et al. report that hospitalization rate in
children with negative viral isolation was 29.4%, while
in those with positive viral isolation was 70.6%'. Viral
detection may determine severity or not, viewing that
most cases with positive viral isolation were discharged
from hospital, but when hospitalized, children were
predominantly treated in the ICU. The length of time
in the PREU for the children with no identified virus
was longer than in the positive cases, suggesting
an association with disease severity and need for
treatment at ICUs. In addition, in pharmacological
treatment, previous history of wheezing and physical
examination on admission with wheezing, probably
influences the physician’s choice to start bronchodilator
or corticosteroid. A new visit to the PREU due to
respiratory reasons in those with one or more siblings
<10 years of age and attending a day-care center is
explained by the increased exposure to respiratory
infections and risk of wheezing. However, in the group
that did not return to the PREU, all children had one or
more siblings <10 years of age’ 6171822,

Crowding is a risk factor for viral respiratory
diseases*'?*2, However, our data revealed that returns
to the emergency unit and readmissions to hospital
due to respiratory infections were more frequent in the
group with the lowest number of residents at home.
A possible explanation to this finding is that a greater
number of caregivers would give more assistance to
the infant/child and therefore avoid visits to medical
services. Hospital readmissions due to respiratory
causes were frequent in the preterm group with
positive viral isolation. Thus, preterm birth, low birth
weight and some types of viral infections (such as
coinfection with RSV and rhinovirus) confer a higher
risk and severity for viral respiratory diseases, probably
associated with a new visit to the PREU and hospital
readmission due to respiratory decompensation®'%%2,

Nowadays, it is possible to determine the number
of virus affecting children by genetics techniques that
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improved the diagnostic capacity. Also, a high number
of virus are described simultaneously in children with
respiratory disease and the need of hospitalization?*,
Pediatricians should give special attention for
children hospitalized due to respiratory diseases and
its evolution during hospitalization mainly in cases
where a positive viral infection is present. The disease
progression for viral infection can be severe and, in
some cases, related with pulmonary sequelae and/or
acting as risk factor to other diseases.

AVB is a disease that has controversies regarding its
definition and clinical management. In AVB we have
the existence of numerous underlying phenotypes
with different clinical profiles; therefore, it is essential
to know the epidemiological and, if possible, genetic
characteristics of the disease, which are correlated with
the severity of the disease'"'2. The literature describes the
possibility of four AVB phenotypes (A, B,C,and D) classified
according to clinical characteristics (history of previous
wheezing and whether there was a characterization of
the first episode, a history of dermatitis), if auscultation
pulmonary disease was obstructive, the degree of
respiratory distress, length of hospital stay, the number of
pathogens identified with greater value in distinguishing
the groups between RSV and rhinovirus — main major
pathogens involved in the short-term (mainly associated
with severity and length of hospital stay) and long-term
(mainly associated with the presence of asthma and
recurrent wheezing) outcome'. The literature brings us
to the reflection that AVB probably represents a set of
different diseases that can share biological mechanisms
(endotypes) and present themselves with different
clinical characteristics (phenotypes). However, there is
no consensus in the guidelines regarding the definition
of AVB distributed in subgroups that could respond to
different therapies and or present different results in the
shortand long term'',

Limitations of the study include: the need of larger
sample to achieve a power of at least 80% when
Alpha type | error is set at 0.05, technical difficulty in
collecting the sample, viral isolation, interruption in
the supply of respiratory pathogens viral kits, failure to
track clinical progress of some children after discharge
and the fact that questionnaires and interviews
answered by parents/guardians may have influenced
data collection.

Inconclusion, tobeamale, having one or moresiblings
<10 years of age and living in crowded households can
be risk factors for respiratory diseases. A larger number of
residents were associated with a lower number of visits
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to the PREU. Use of continuous medication was more
common in children with a history of wheezing and one
or more siblings <10 years of age. The most frequently
isolated viruses were RSV and influenza.
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