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Scientific  Letter

COVID-19 Prevention Policies Reduce Pediatric
Hospital Mortality Due to Community-acquired
Pneumonia

Las políticas de prevención de la COVID-19 reducen la
mortalidad hospitalaria pediátrica por neumonía adquirida en
la comunidad

To the Director:

Pneumonia remains a leading cause of preventable illness and
death in children under five years of age worldwide.1 Globally,
pneumonia is associated with between 812,000 and 1.1 million
deaths in children annually. In 2017 in Brazil, 2,551,218 hospi-
tal admissions occurred among children under five years old and
regarding mortality, 3120 deaths due to respiratory disease were
registered in the same age range.2

To add to this situation, in 2019 the first cases of COVID-19
were identified. Since then, the number of moderate to severe cases
of COVID-19 has increased exponentially in hospitals worldwide,
but the disease has consistently behaved benignly in most children
compared to adults.3

The World Health Organization and the Centers for Disease Con-
trol recommended COVID-19 policies implementation as part of the
preemptive and contention measures for COVID-19.4 Since then,
studies have shown that, in 2020, there was a reduction in general
pediatric care, emergency department visits, and hospital admis-
sions of infants with bronchiolitis.5,6 The aim of this study is to
analyze the impact of those initiatives, originally against COVID-19,
on hospitalization mortality due to community-acquired pneumo-
nia in Brazilian children.

This ecological study analyzed the data on hospital admissions
and deaths due to community-acquired pneumonia in children and
adolescents occurring in Brazil from 2019 to 2020. The data were
obtained from the database of the Department of Informatics of the
Brazilian Public Health System (DATASUS).6,7

Poisson regression models with robust variance were used to
obtain relative risk (incidence of hospitalizations or mortality pre-
PCPI/incidence of hospitalizations or mortality with PCPI in place)
and the respective 95% CI. The cut-off probability for rejecting the
null hypothesis was defined as less than 5%. The statistical analysis
was performed using the R software (www.r-project.org/) and the
statistical analysis was performed using the IBM SPSS Statistics for
Windows, version 21.0.

This study does not contain personal or individual data, so it
was considered exempt from evaluation by the Research Ethics
Committee.
From 2019 to 2020, 328,307 hospital admissions and 2383
deaths due to pneumonia were identified in children and ado-
lescents up to 19 years of age. The risk of hospitalization for

i
S
<

https://doi.org/10.1016/j.arbres.2021.09.010
0300-2896/© 2021 SEPAR. Published by Elsevier España, S.L.U. All rights reserved.
neumonia in children in the period when COVID-19 policies
mplementation measures were implemented to contain de pan-
emic (2020) was  68% lower compared to 2019 (RR = 0.32; 95% CI:
.29 to 0.37) and that of mortality from pneumonia during hospi-
alization was 50% lower (RR = 0.50; 95% CI: 0.44 to 0.58). Children
nder the age of 12 months saw the greatest reduction in hospital-

zations (RR = 0.27; 95% CI: 0.23 to 0.31) and mortality (RR = 0.49;
5% CI: 0.40 to 0.59) (Table 1).

The same downward trend, albeit with different magnitudes,
as  observed in different regions of Brazil. The South region saw

he greatest reduction in hospitalizations for pneumonia in all age
roups (Table 1). For mortality, the South region saw the greatest
eduction only for the <12 months and the 10–14 years old age
roups. Regarding the other age groups, the greatest reduction in
ortality in children aged one to four years old was found in the

outheast, for those aged five to nine it was in the Midwest, and
or those aged 10–15 it was  in the North. When comparing the
otal incidences between the regions of Brazil, the highest incidence
f hospitalizations and mortality was found in the North region
Fig. 1).

The overall cost of hospitalizations for pneumonia in Brazil was
3,552,662.88 dollars in 2019 and 16,200,443.39 dollars in 2020. In
ther words, Brazil saw a 63% reduction in the cost of hospitaliza-
ions for pneumonia when the COVID-19 prevention policies were
pplied.

Our study suggests that the policies for COVID-19 prevention
ere associated with an important decrease in pediatric hospital
ortality in Brazil due to community-acquired pneumonia.
We believe that the implementation of policies for supporting

OVID-19 prevention was the main reason for this reduction in
ediatric pneumonia admissions and mortality during the first year
f the COVID-19 pandemic in Brazil. It is not possible or feasible
o pinpoint the individual contribution of the different policies for
upporting COVID-19 prevention, but studies of the dynamics of
heir implementation propose that it is the combination of them
hat has proven to be most useful.5

At the same time, there are reports of an overall decrease in
cute respiratory illnesses in children, as well as fewer emergency
epartment visits and fewer pediatric hospital and intensive-care
dmissions for ARI during the pandemic.5–8 We  did not identify
ny other studies that reported a decrease in child mortality from
neumonia during hospitalization. A recent study also found a
ignificant decrease in cases of all cause pneumonia in Brazilian
hildren under 14 years during the COVID-19 pandemic.9

For the present study, we  performed a nationwide level analysis,
nd the results showed the same decreasing trend. The South-
rn region was  the one with the greatest overall reduction in the

ncidence of hospitalizations for pneumonia. For mortality, the
outhern region had the greatest reduction only in the age group
12 months.
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Table  1
Mean annual incidence, relative risk, and 95% confidence interval of hospitalizations and mortality due to pneumonia in Brazilian children by age range.

Hospitalization Mean incidence RR Lower 95% CI Upper 95% CI Mortality Mean incidence RR Lower 95% CI Upper 95% CI

<12 months
2020 58.8 0.27 0.23 0.31 0.88 0.49 0.40 0.59
2019  215.4 1 1.78 1

1–4  years
2020 25.6 0.31 0.27 0.35 0.12 0.43 0.35 0.55
2019  82.4 1 0.28 1

5–9  years
2020 7.29 0.39 0.35 0.44 0.03 0.38 0.28 0.52
2019  18.4 1 0.09 1

10–14  years
2020 3.3 0.49 0.44 0.55 0.05 0.6 0.45 0.79
2019  6.6 1 0.08 1

15–19  years
2020 2.7 0.55 0.49 0.62 0.09 0.65 0.53 0.79
2019  5.0 1 0.13 1

Total
2020  11.2 0.32 0.29 0.37 0.11 0.5 0.44 0.58
2019  34.1 1 0.22 1

RR: risk relative, CI: confidence interval.

nd m

d
p
v
i
N
a
B
a

m
t
o
s
d

S

m
t
C

Fig. 1. Incidence of hospitalizations a

With the COVID-19 pandemic, the main Brazil public health
responses have been organized at the state and municipality levels,
resulting in different choices and timing regarding the implemen-
tation of COVID-19 prevention policies. Social inequality in Brazil
is a problem that affects a large part of the population, and the
COVID-19 pandemic threatens to increase it even more.

A national average adherence of social distancing was  <25%
was reported, while the WHO  believes at least 50% compliance is
needed to have a noticeable effect.8 However, we  believe that this
low adherence applies mainly to adults, since children were sub-
ject to greater social distancing while staying at home and out of
schools/daycare.10

The promotion of COVID-19 prevention policies needs to be con-
stant and consistent in order to the spreading of viruses in both
clinical settings and the community.11 In practical terms, hand
hygiene, better space ventilation and even mask wearing during
acute respiratory infections, should be included in health educa-
tion programs.12–14 These simple strategies are cost-effective and
feasible to apply at the different settings, such as schools, public
transportation, workplaces and healthcare environments.12–19 In
fact, the overall spending on pneumonia hospitalizations in Brazil
was 63% lower during the COVID-19 prevention policies implemen-

tation period (2020) compared to 2019.

Our study has some limitations. We  retrospectively obtained
the data from the Brazilian health department registry system.
However, this is the official system used to collect and analyze
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ortality by year and Brazilian region.

ata for public health measures, and it has been effectively in
lace for more than a decade. We  also did not have access to
iral identification, which could provide a better picture of the
mpact the COVID-19 pandemic had on specific respiratory viruses.
onetheless, pneumonia hospitalizations and mortality showed
n important and consistent reduction in all age groups in all
razilian regions, which suggests that all viruses were similarly
ffected.

Our study found an important reduction in hospitalizations
ortality due to pneumonia, as well as in the cost of hospitaliza-

ions due to respiratory diseases, because of the implementation
f COVID-19 prevention policies initiatives in the public health
ystem. This reinforces the usefulness of prevention policies for
ecrease pneumonia mortality.

ummary of the article’s main point

Our study found an important reduction in hospitalizations
ortality due to pneumonia, as well as in the cost of hospitaliza-

ions due to respiratory diseases, because of the implementation of
OVID-19 prevention policies initiatives.
unding
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Aperfeiç oamento de Pessoal de Nível Superior CAPES Finance Code
001.

References

1. McAllister DA, Liu L, Shi T, Chu Y, Reed C, Burrows J, et al. Global, regional, and
national estimates of pneumonia morbidity and mortality in children younger
than 5 years between 2000 and 2015: a systematic analysis. Lancet Global
Health. 2019;7:e47–57, http://dx.doi.org/10.1016/S2214-109X(18)30408-X.

2.  Nascimento-Carvalho CM.  Community-acquired pneumonia among children:
the latest evidence for an updated management. J Pediatr. 2020;96:29–38,
http://dx.doi.org/10.1016/j.jped.2019.08.003.

3.  Benjamin GC. COVID-19’s first year: a bipartisan appraisal. Am J Publ Health.
2021;111:542–3, http://dx.doi.org/10.2105/AJPH.2021.306215.

4.  WHO. Responding to community spread of COVID-19. Interim
Guidance. 2020;(March):1–6. https://www.who.int/publications/
i/item/responding-to-community-spread-of-covid-19 [accessed 27.07.21].

5.  Chiapinotto S, Sarria EE, Mocelin HT, Lima JAB, Mattiello R, Fischer GB.
Impact of non-pharmacological initiatives for COVID-19 on hospital admis-
sions due to pediatric acute respiratory illnesses. Paediatr Respir Rev. 2021,
http://dx.doi.org/10.1016/j.prrv.2021.04.003.

6.  Friedrich F, Ongaratto R, Scotta MC,  Veras TN, Stein RT, Lumertz MS,  et al.
Early impact of social distancing in response to coronavirus disease 2019 on
hospitalizations for acute bronchiolitis in infants in Brazil. Clin Infect Dis.
2021;72:2071–5, http://dx.doi.org/10.1093/cid/ciaa1458.

7.  Brazilian Ministry of Health. Health Information (TABNET) – DATASUS; 2021.
http://www2.datasus.gov.br/DATASUS/index.php?area=02 [accessed 18.04.21].

8.  Kruizinga MD,  Peeters D, van Veen M,  van Houten M, Wieringa J,
Noordzij JG, et al. The impact of lockdown on pediatric ED visits
and hospital admissions during the COVID19 pandemic: a multicen-
ter  analysis and review of the literature. Eur JPediatr. 2021;180:2271–9,
http://dx.doi.org/10.1007/s00431-021-04015-0.

9.  Frederico F, e Garcia LC, Petry LM,  Pieta MP,  Carvalho GE, Zocche G, et al.
Impact of nonpharmacological COVID-19 interventions in hospitalizations
for  childhood pneumonia in Brazil. Pediatr Pulmonol. 2021;56:2818–24,
http://dx.doi.org/10.1002/ppul.25570.

0. Baqui P, Bica I, Marra V, Ercole A, van der Schaar M.  Ethnic and
regional variations in hospital mortality from COVID-19 in Brazil: a
cross-sectional observational study. Lancet Global Health. 2020;8:e1018–26,
http://dx.doi.org/10.1016/S2214-109X(20)30285-0.

1.  Seale H, Dyer CEF, Abdi I, Rahman KM,  Sun Y, Qureshi MO,  et al. Improving the

impact of non-pharmaceutical interventions during COVID-19: examining the
factors that influence engagement and the impact on individuals. BMC Infect
Dis.  2020;20:607, http://dx.doi.org/10.1186/s12879-020-05340-9.

2. Fong MW,  Gao H, Wong JY, Xiao J, Shiu EYC, Ryu Sukhyun, et al.
Nonpharmaceutical measures for pandemic influenza in nonhealthcare

∗

E

199
Archivos de Bronconeumología 58 (2022) 197–199

settings-social distancing measures. Emer Infect Dis. 2020;26:976–84,
http://dx.doi.org/10.3201/eid2605.190995.

3. Chernozhukov V, Kasahara H, Schrimpf P. Causal impact of masks, policies,
behavior on early COVID-19 pandemic in the U.S. J Econometr. 2021;220:23–62,
http://dx.doi.org/10.1016/j.jeconom.2020.09.003.

4.  Viola IM,  Peterson B, Pisetta G, Pavar G, Akhtar H, Menoloascina F, et al. Face cov-
erings, aerosol dispersion and mitigation of virus transmission risk. IEEE Open J
Eng Med  Biol. 2021;2:26–35, http://dx.doi.org/10.1109/ojemb.2021.3053215.

5.  Savaris RF, Pumi G, Dalzochio J, Kunst R. Stay-at-home policy is a case
of  exception fallacy: an internet-based ecological study. Sci Rep. 2021;11,
http://dx.doi.org/10.1038/s41598-021-84092-1.

6.  Haug N, Geyrhofer L, Londei A, Dervic E, Desvars-Larrive A, Loreto V, et al. Rank-
ing  the effectiveness of worldwide COVID-19 government interventions. Nat
Hum Behav. 2020;4:1303–12, http://dx.doi.org/10.1038/s41562-020-01009-0.

7. Gupta A, Bush A, Nagakumar P. Asthma in children during the
COVID-19 pandemic: lessons from lockdown and future direc-
tions for management. Lancet Respir Med. 2020;8:1070–1,
http://dx.doi.org/10.1016/S2213-2600(20)30278-2.

8.  Angoulvant F, Ouldali N, Yang DD, Filser M,  Gajdos V, Rybak A, et al.
Coronavirus disease 2019 pandemic: impact caused by school closure and
national lockdown on pediatric visits and admissions for viral and non-
viral infections – a time series analysis. Clin Infect Dis. 2021;72:319–22,
http://dx.doi.org/10.1093/cid/ciaa710.

9. Wong SC, Lam GKM, Auyeung CHY, Chan VWM,  Wong NLD, So SYC, et al.
Absence of nosocomial influenza and respiratory syncytial virus infection
in the coronavirus disease 2019 (COVID-19) era: Implication of univer-
sal  masking in hospitals. Infect Control Hosp Epidemiol. 2021;42:218–21,
http://dx.doi.org/10.1017/ice.2020.425.

arolina F. Dias a,b, Edgar E. Sarria c, Camila Scheffel d,
aura B. Delatorre d, Alexander Sapiro d, Marilisa Baldissera d,
abrina Chiapinotto e, Helena T. Mocelin c,f, Gilberto B. Fischer c,f,g,
ita Mattiello d,∗

Pediatric Department, Universidade Federal do Espírito Santo,
itória, Brazil
Pediatric Infectious Diseases Section, Hospital Infantil e
aternidade Dr. Alzir Bernardino Alves, Vila Velha, Brazil

Pediatric Pulmonology Section, Hospital da Crianç a Santo Antônio,
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