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ABSTRACT

Objective: To evaluate the trend of hospitalization for acute
bronchiolitis in infants under one year of age, in the past eight years
and after the implementation of the palivizumab immunization
program in Brazil.

Methods: The study is a retrospective analysis of data oninfants
younger than one year of age, who were hospitalized with acute
bronchiolitis between 2008 and 2015 in Brazil. The Brazilian National
Health System database was used. The rates of hospitalization in
the pre-implementation (2008-2012) and post-implementation
(2014-2015) periods of the palivizumab immunization program
were evaluated. The total number of admissions in the same
period was used as a comparison.

Results: Between January 2008 and December 2015,
263,679 hospitalizations for bronchiolitis were recorded in infants
younger than one year of age, 60% represented by boys. The incidence
of hospitalization for bronchiolitis increased by 49% over this period
(8.5 to 12.7 per 1,000 inhabitants per year). Between 2013 and
2014, the incidence rate of hospitalization for acute bronchiolitis
decreased by 8% (12.5 to 11.5 per 1,000 inhabitants per year).
However, in the second year of the program, hospitalization rate
increased again by 10% (12.7 per 1,000 inhabitants per years).
Conclusions: Acute bronchiolitis presented increasing rates
of hospitalization over the study period. Hospitalization
incidence for acute bronchiolitis declined one year after the
implementation of palivizumab but increased again in the
second year of the program.
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RESUMO

Objetivo: Avaliar a tendéncia de hospitalizacdo por bronquiolite
aguda (BA) em lactentes menores de um ano de idade nos Gltimos
oito anos no Brasil e, secundariamente, apds a implementacdo
do programa de imunizacdo por palivizumabe.

Métodos: Andlise retrospectiva dos dados de lactentes menores de
um ano de idade, hospitalizados com diagndstico de BA entre 2008
e 2015 no Brasil, utilizando o banco de dados do Sistema Unico de
Satde (SUS). Foram avaliadas as taxas de hospitalizacdo nos periodos
pré-implementacdo (2008-2012) e pés-implementacdo (2014-2015)
do programa de imunizagdo por palivizumabe. O nimero total de
internacoes no mesmo periodo foi utilizado como comparacao.
Resultados: Entre janeiro de 2008 e dezembro 2015 foram
registradas 263.679 internagdes por bronquiolite em lactentes
menores de um ano de idade, 60% representado por meninos.
Aincidéncia de hospitalizacdo por bronquiolite aumentou em 49%
ao longo desse periodo (8,5 para 12,7 por mil habitantes/ano).
Entre 2013 e 2014, a taxa de incidéncia de hospitalizacdo por BA
diminuiu 8% (12,5 para 11,5 por mil habitantes/ano). Porém, no
segundo ano do programa, a taxa de internacdo aumentou
novamente em 10% (12,7 por mil habitantes/ano).

Conclusées: A BA apresentou taxas de hospitalizacdo crescente
ao longo do periodo estudado. A incidéncia de hospitalizacoes
de BA apresentou declinio um ano apés a implementacdo de
palivizumabe e retornou a tendéncia crescente no segundo
ano do programa.

Palavras-chave: Hospitalizacdo; Bronquiolite; Lactentes;
Palivizumabe.
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INTRODUCTION

Acute bronchiolitis (AB) is the leading cause of hospitaliza-
tion in emergency units and pediatric wards within patients’
first two years of life. It usually has a peak incidence between
2 and 6 months of age."* Respiratory syncytial virus (RSV) is
the etiological agent responsible for respiratory tract disease in
most cases, and especially in the winter.*”

Studies show that infants with risk factors such as prematu-
rity, chronic lung disease, congenital heart diseases with hemo-
dynamic instability, Down syndrome, or neuromuscular disease
are more likely to develop severe RSV disease.®” The study by
Sanchez-Luna et al. showed that intra-hospital mortality due
to RSV from AB in children with pre-established risk factors
was 18.8 times higher.?

In recent years, there has been a growing increase in hos-
pitalizations for AB.>®’ In Brazil, data on hospitalization for
AB are similar to worldwide reports.’®'" On the other hand,
specific therapeutic management of RSV respiratory infection
remains a challenge. Passive immunization through palivizumab,
a humanized monoclonal antibody designed to prevent RSV
respiratory infections for high-risk children, began in the United
States in 1998 and showed a significant reduction in the rate of
RSV hospitalizations.'*'* In Brazil, the Ministry of Health pro-
vided, through Ordinance No. 522, of May 2013, immunization
through palivizumab for high-risk children nationwide: children
under one year old that were born premature, in other words,
they had a gestational age of less than or equal to 28 weeks; and
children up to two years old with chronic lung disease or con-
genital heart disease with hemodynamic repercussion.”

In spite of our knowledge, we did not find a study that
evaluated the incidence of hospitalization for AB in infants
before and after the Ministry of Health introduced free palivi-
zumab. Thus, the objective of the present study was to evaluate
the temporal trend in the incidence of hospitalization for AB
in children under one year of age, from 2008 to 2015, and to
compare the periods before and after the implementation of

the palivizumab immunization program in Brazil.

METHOD

This is an ecological study based on a retrospective analy-
sis of data from the Informatics Department of the Public
Health System (Departamentode Informdtica do Sistema Unico
de Saride - DATASUS). The information was obtained from
the DATASUS website under the section “Informacées de
Satde (TABNET)”. Because it is an open access platform, it
was possible to access information about the absolute number
of hospitalizations in the public health system, according to

the International Classification of Diseases (ICD) version 10,

characterized by the main diagnosis on admission to the hospi-
tal, which was verified in the section “Morbidade Hospitalar”.
The absolute number of hospital admissions for AB in Brazil
(ICD J21) in children under one year of age between January
2008 and December 2015 was evaluated. On this platform,
there is no way to access clinical data, only the number of hos-
pitalizations that can be stratified by range and location.

The variables were described in absolute and relative fre-
quency. Based on these results, the incidence of hospitalization
for AB was calculated by dividing the number of hospitaliza-
tions of children under one year of age by the population in the
same age group, estimated annually by the Brazilian Institute
of Geography and Statistics (/nstituto Brasileiro de Geografia e
Estatistica - IBGE) during the study period, and multiplying
the result by a thousand. We evaluated the trend in the inci-
dence of hospitalization for AB throughout the study period,
and before and after implementing palivizumab, in children
under one year of age in Brazil.

The study was approved by the scientific commit-
tee of the institution where the analysis was performed.
Considering that DATASUS is an open access data plat-
form that does not have personal patient data, the study was
exempt from making a submission to the Research Ethics
Committee as it was an ecological study that did not access
patient or individual data.

RESULTS

Between January 2008 and December 2015, 4,536,266 hospi-
talizations were registered in Brazil, of which 263,679 occurred
for AB in infants under one year of age, 60% of whom were
male (Table 1).

Hospitalizations for AB increased annually and corresponded
to 5.8% of admissions for respiratory diseases in this age group
during the analyzed period. Hospitalization rates for AB were
found to gradually increase by 49%, from 8.5 per thousand
inhabitants/year in 2008 to 12.7 per thousand inhabitants/year
in 2015 (Figure 1). Although the number of hospitalizations
for AB has increased in the five administrative regions of the
Brazilian territory, the cases are more concentrated in the South
and Southeast Regions, where there was an annual proportion
of cases of 67%.

The trend of hospitalizations for AB during this period con-
tinued to grow, except in 2014, the year following the imple-
mentation of passive immunization through palivizumab, when
admissions dropped from 12.5 to 11.5 per 1,000 inhabitants/year
(down 8 %) among infants under one year of age throughout
Brazil. However, in 2015, the second year of the program, it
was observed that the hospitalization rate for AB returned to

2

Rev Paul Pediatr. 2020;38:€2018120



Tumba K et al.

the level of 12.7 per thousand inhabitants/year (10% increase),
as shown by Figure 1. The average annual incidence rate of AB
throughout the period was 10.95 per 1000 inhabitants/year.
In the present study, seasonal variability was observed in
relation to the beginning of the hospitalization period for AB
in the different regions of Brazil (Figure 2). In the north and

Table 1 Number of hospitalizations from acute
bronchiolitis, respiratory diseases, and all hospitalizations
in children under one year of age in Brazil (2008-2015).

Number of
hospitalizations Total
number
hospitalizations

Number of

hospitalizations from

from AB (%) respiratory

diseases (%)*

2008 | 27,245(4.8) | 195,036 (34.8) 560,386
2009 | 29,608 (5.0) | 210,761 (36.2) 581,804
2010 | 29,274 (5.1) | 187,189 (32.8) 569,122
2011 | 34,900 (6.2) | 184,972 (32.8) 562,229
2012 | 35431(6.3) | 175,375 (31.3) 560,143
2013 | 37,053(6.5) | 174,912 (30.8) 566,278
2014 | 33,559 (5.9) | 158,599 (28.2) 562,402
2015 | 36,593 (6.4) | 155,970 (27.1) 573,902
Total | 263,679 (5.7) |1,442,814 (31.8)| 4,536,266

AB: acute bronchiolitis; *percentage related to all hospitalizations for
respirtory diseases (ICD 10:J00-J99) in patients under one year of age.

14 - : :

2.5 120

12 ! 5

10 1 : i

8.5 ; :

81 : :

Na) i o E

I [ge] I

6 (EU ! g ;

I B :

4 - = j = i

g : a

@ . ] .

2 - & L :
O T T T T T : T T ! 1
2008 2009 2010 2011 2012 2013 2014 2015

—&— Incidence rate

Figure 1 Coefficient of annualincidence of hospitalizations
for acute bronchiolitis per thousand children/year in
Brazil (2008-2015).

northeast regions, there was marked annual variation, with
increased cases of AB, beginning, in some years, between
January and February, with a peak number of hospitalizations
between April and May. In the center west region, there was
an abrupt onset from February, with hospitalization peaks in
March or June, depending on the year. The southeast region
has a clear annual variation, with a large number of cases from
March and April, with a marked hospitalization peak in May.
In the southern region, cases of AB started later, in March or

April, with a peak of hospitalization between July and August.

DISCUSSION

This study is the first to evaluate time trends in AB hospitaliza-
tions using data from across the national territory, before and
after the introduction of the palivizumab immunization pro-
gram. The results show a gradual increase in the incidence of
hospitalizations for BA in all regions of Brazil over eight years,
which are similar to studies conducted in industrialized countries.
In England, Green et al. showed that hospital admission rates
for infants under one year of age that have AB, have steadily
increased in recent decades (1979-2011).'° Leader et al., in the
United States, also showed an increase in the hospitalization
rate for AB in the first decade of 2000.° Joanne Langley et al.’s
study reported an increase in the incidence of hospitalizations
for AB in Canadian children in the 1980-2000 period."”
The increased incidence of hospitalizations for AB may be
multifactorial, including the increase in caesarean section and
prematurity rates. Some authors associate the increase in AB
with high prematurity rate due to a cesarean section before
37 weeks.'®"? These premature babies, in addition to develop-
ing incomplete lung function, are often subjected to ventila-
tory support and are at increased risk for respiratory problems.
Additionally, preterm infants are predisposed to develop more
severe viral infections of the lower respiratory tract, which require
hospitalization. This could explain the increase in the hospitaliza-
tion rate of AB during the first year of life in premature infants.
An overall estimate points to 135 million births in 2010.
Among these, 15 million babies were born prematurely, repre-
senting an 11% rate of premature births. Brazil is among the ten
countries with the highest prematurity rates, representing more
than 10% of the births.?* The Ministry of Health, through the
Health Information System, showed a 1.9-fold growth trend in
premature births, ranging from 5% in 2005 to 11.8% in 2012.%'
Regarding the number of cesarean sections, Brazil is listed
among the ten countries with the highest number of prema-
ture births and, along with China, has maintained the rate of
over 15% in recent years, above the recommendation of the
World Health Organization (WHO).? Recent data from the

Rev Paul Pediatr. 2020;38:€2018120



Temporal frends in bronchiolitis hospitalization rafes

Ministry of Health’s Health Information System show a signifi-
cant increase in cesarean section rates over the past ten years.?*
The study performed by Silveira Santos et al. in 2008 showed
that there was a significant increase in caesarean sections, rep-
resenting 45% of all deliveries in Brazil.»

Finally, it is considered that caesarean sections and pre-
maturity, together with urbanization of Brazil, may have con-
tributed to the increased incidence of hospitalization for BA

in recent years.

In our study, the southeast region had the highest propor-
tion of hospitalizations due to its high population density, when
compared to other administrative regions. Furthermore, our
study showed that in Brazil, there is a different distribution of
hospitalizations for AB in each region. According to Figure 2,
hospitalizations occurred throughout the year, with different
peak periods in each region, depending on the period of onset
of seasonal variation. This result is consistent with data pre-

sented by the surveillance service to reinforce the importance
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Figure 2 Monthly and annual distribution of hospitalizations for acute bronchiolitis in children under one year of

age, by Brazilian region (2008-2015).
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of epidemiological studies of RSV infections and the passive
immunization program in high-risk groups, such as premature
infants and infants with bronchopulmonary dysplasia. Moreover,
this result is also similar to the recent study by Freitas et al.,
which showed the seasonality of respiratory RSV infection in
the five administrative regions of Brazil.** Higher rates in the
southern region, compared to the northeast region (which has
a population larger than the Southern Region), demonstrate
the possible relevant role of factors such as climate and behav-
ior, especially the confinement associated with colder climates,
which can lead to the spread of the virus.

The present study observed an 8% decline (from 12.5 to
11.5 per 1,000 inhabitants/year) in the hospitalization rate for
AB among Brazilian infants one year after the implementation
of the palivizumab passive immunization program (2013-2014).
Increasing national accessibility of coverage can be considered
to have contributed to the observed decline. Previously pub-
lished clinical trials have shown better results using palivizumab
in reducing the rate of hospitalization in high risk infants for
severe lower respiratory tract disease from RSV.'*" The study
performed by Feltes et al. demonstrated for the first time in
1998 that palivizumab use reduced the risk of hospitaliza-
tion and the development of severe RSV respiratory disease in
high-risk infants.” A study by Hasegawa et al., between 2000
and 2009, showed a significant decline in the incidence of AB
hospitalizations due to RSV in premature children receiving
palivizumab.26 The recent study performed by Doucette et al.,
which used nationally representative data from the United
States, reported that there was a reduction in the incidence of
AB from RSV hospitalization among infants with chronic lung
disease over a 15-year period (1997-2012).7

In Brazil, in 2007, Sao Paulo was the first state to autho-
rize the use of palivizumab during RSV season. In 2012, the
Ministry of Health authorized the incorporation of palivizumab
throughout Brazil for premature infants born with a gestational
age of less than or equal to 28 weeks (up to 28 weeks and six
days) younger than one year (up to 11 months and 29 days)
and children under two years old (up to one year, 11 months,
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