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ARTICLE INFO ABSTRACT
Artic{e history: Introduction: The reported incidence of parapneumonic pleural effusion, including empyema, has shown
Received 29 August 2021 fluctuations in the last decades. It has been related to the implementation of different types of conjugate
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Methods: We have retrospectively reviewed data from all 10 public hospitals in Alicante Province (Spain)
covering a population of 279,000 children under 15 years of age, between 2010 and 2018. Effusions less
Keywords: than 10 mm (PE-) and those of 10 mm or more (PE+) were separated.

Pleural effusion Results: A total of 366 episodes of parapneumonic pleural effusion have been analyzed, 178 PE— (48.6%)
Pleural empyema o h . . . Rk

Bacterial pneumonia apd 18$ PE+ (51.4{;), w1th a medlan age of 4 years (1n§erquart11e range: 2-7 years) and ma.rked season-
Epidemiology ality with the maximum in winter and the minimum in summer. A culture proven bacterial agent was
Pneumococcal vaccines identified in 34 patients (9.3%), mainly Streptococcus pneumoniae (24 patients) followed by Streptococ-
cus pyogenes (7 patients). The most frequent S. pneumoniae serotype was 19A (6 patients) and 3 vaccine
failures were observed. The mean annual incidence rate was 14.3 cases per 100,000 children under 15
years of age (7.0 for PE— and 7.3 for PE+). No significant changes were observed in incidence over time,
but noticeable differences in incidence were observed in different health departments.

Conclusions: We have not found temporal variations in incidence of parapneumonic effusion despite
the implementation of the 13-valent pneumococcal conjugate vaccine. The unexplained disparity in
incidence between close departments is noteworthy.
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Epidemiologia del derrame pleural paraneumonico en la infancia durante la
implementacion de la vacuna antineumocécica conjugada de 13 serotipos

RESUMEN

Introduccién: Laincidenciadel derrame pleural paraneumonico, incluyendo el empiema, ha sufrido varia-
ciones en las ultimas décadas, que se han relacionado con la implantacién de distintos tipos de vacuna
antineumocdcica conjugada.

Meétodos: Se han revisado retrospectivamente los datos de los 10 hospitales ptblicos de la provincia de
Alicante (Espafia), que abarcan una poblacién de 279.000 nifios menores de 15 afios, entre 2010 y 2018.
Se desglosaron los derrames menores de 10 mm (DP-) y los de 10 mm o mas (DP+).

Resultados: Se han analizado 366 episodios de derrame pleural paraneumoénico, 178 DP— (48,6%) y 188
DP+ (51,4%), con una mediana de edad de 4 afios (rango intercuartilico: 2-7 afios) y una evidente esta-
cionalidad con maximo en invierno y minimo en verano. Se identificé al agente etioldgico por cultivo en 34
pacientes (9,3%), destacando Streptococcus pneumoniae (24 pacientes) seguido por Streptococcus pyogenes
(7 pacientes). El serotipo de S. pneumoniae mas frecuente fue el 19A (6 pacientes) y se han identificado
3 fallos vacunales. La tasa anual media de incidencia fue de 14,3 casos por 100.000 menores de 15 afios
(7,0 para DP— y 7,3 para DP+), sin cambios significativos a lo largo del tiempo, aunque si se apreciaron
diferencias marcadas de la incidencia entre los distintos departamentos sanitarios.

Conclusiones: No hemos encontrado variaciones temporales en la incidencia del derrame paraneumonico
pese a la implementacién de la vacuna antineumocécica conjugada de 13 serotipos. Es destacable la

variabilidad de la incidencia entre departamentos vecinos sin motivo aparente.
© 2022 Sociedad Espafiola de Enfermedades Infecciosas y Microbiologia Clinica. Publicado por Elsevier

Espafia, S.L.U. Todos los derechos reservados.

Introduction

Parapneumonic pleural effusion, including empyema (PPE/E),
is the most common complication of pneumonia in children and
Streptococcus pneumoniae is its primary causal agent.! Its incidence
is not well known and it may vary geographically and over time. In
recent decades, an apparent increase in the incidence of empyema
had been observed in children and adults in Spain and in other
parts of the world.?~#. Although there had been speculation about
its relationship with the introduction of the 7-valent pneumococcal
conjugate vaccine (PCV7) as of the year 2000 due to the predom-
inance of infections by serotypes not included in this vaccine the
increase had already been observed before it was introduced, hence
the causes of this increase are not clear. Other more recent stud-
ies have observed a decrease in the incidence of PPE/E in the last
decade, related to the introduction of the 13-valent pneumococcal
conjugate vaccine (PCV13)°-3, although there are also discordant
works.?

Our group carried out a retrospective review of all patients
hospitalised for PPE/E in the well-defined setting of a province
between 2010 and 2018. Some clinical and therapeutic aspects have
already been published.'® The objective of this work is to under-
stand patients’ epidemiological characteristics and to calculate the
incidence of PPE/E and its evolution in a complete population-based
cohort over time. It should be borne in mind that the 10-valent
pneumococcal conjugate vaccine was authorised in 2009, that the
PCV13 was authorised in 2010 and was included in the routine vac-
cination schedule in the Valencian Community with public funding
for everyone born after 1 January 2015.

Methods
Participating hospitals and geographic scope

The 10 public health system hospitals in the province of Ali-
cante that are the reference centres for their respective health areas
and cover the entire population of the province participated in the
study. According to data from the National Institute of Statistics, the
average annual population of the province during the study period
was 279,031 children under 15 years of age, with a discreet progres-
sive decrease from a maximum of 284,640 in 2011 to a minimum

0f 272,818 in 2018. All paediatric patients are entitled to treatment
in the 10 hospitals of the public network. Paediatric hospitalisation
in private hospitals is rare and patients are transferred to public
hospitals when they suffer from diseases that require complex or
prolonged care.

Patient selection

The admission services of the participating hospitals prepared a
list of episodes that met the following criteria:

- Hospitalisation occurring between 2010 and 2018 inclusive.

- Patients under 15 years of age.

- Diagnosis of pleural effusion or empyema, either as a primary or
secondary diagnosis, of an infectious nature or not. Patients with
the following diagnostic codes ICD-9: 510.0,510.9,511.1,511.81,
511.89,511.9; or ICD-10:]86.0,]86.9,]90,]91,]91.8 were selected.

These hospital admissions were reviewed individually to
exclude cases of pleural effusion of a non-infectious cause and those
caused by tuberculosis.

Variables

Sex, age (in completed years), year and month of admission
and place of residence were recorded. Episodes of pneumonia that
started during hospital admission for another reason were consid-
ered to be of nosocomial origin. PPE/E size was classified in two
groups, based on the maximum thickness observed in any of the
imaging tests (chest radiography, ultrasound or computed tomog-
raphy) performed during hospitalisation: PPE/E less than 10 mm
(PPE-) and PPE/E of 10 mm or greater (PPE+). The blood culture and
pleural fluid culture results were recorded. The aetiological agent
was considered reliable when the growth of typically pathogenic
bacteria was reported, excluding possibly contaminating or doubt-
fully pathogenic bacteria. The antibiogram and serotyping of the
strains of Streptococcus pneumoniae isolated in the cultures, as well
as the vaccination status of the patients in whom this bacterium
was isolated, were reviewed. The results of microbiological tests
other than culture were not considered because they are performed
rarely and with differing frequency in the participating hospitals.
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Fig. 1. Distribution of the number of cases of parapneumonic pleural effusion and
empyema by age. Total cases are represented with a continuous line, cases with a
thickness of 10 mm or greater are represented with a dashed line, and cases with a
thickness of less than 10 mm are represented with a dotted line.

Statistical analysis

The data obtained were processed using the SPSS® program,
version 22. The frequency and percentage were calculated for the
qualitative variables and the median and interquartile range for
the quantitative variables. To calculate the annual incidence rate
(AIR), the numerator used was the number of patients who met
the inclusion criteria each year and who lived in one of the health
areas of the province of Alicante, with patients who lived outside
the province excluded. In the denominator, the annual population
under 15 years of age in the province was calculated as the mean of
the population registered between 1 January of that year and 1 Jan-
uary of the following year with the data obtained from the National
Statistics Institute (www.ine.es). To calculate the AIR by areas, the
denominator used the mean of the monthly data of the popula-
tion under 15 years of age for each area and each year obtained
from the Population Information System of the Valencian Commu-
nity health system. The Pearson x? test was used for the analysis of
qualitative variables and the Mann-Whitney U test for comparisons
between quantitative variables. The Pearson (r) linear correlation
coefficient was calculated to determine the relationship between
the AIR of the PPE+ and PPE— in the different areas. Hypothesis tests
were two-tailed, with a significance of 0.05.

Ethics

The study was approved by the Medicines Research Ethics Com-
mittee of the Department of Health of Alicante - Hospital General.

Results

Atotal of 366 PPE/E episodes that met the inclusion criteria were
collected, 361 of which were considered community-based and five
(1.4%) hospital-acquired. Only 1 patient presented 2 episodes in
the study period, separated by almost 3 years, and this patient’s
data were analysed as independent episodes. Of the 366 episodes,
178 (48.6%) corresponded to a PPE— and 188 (51.4%) to a PPE+.
There was a slight predominance of males (54.6%, p=0.076) and
the median age was 4 years (interquartile range: 2-7 years). As can
be seen in Fig. 1, 62% of the patients were between 1 and 5 years
old and 76% were between 1 and 7 years old, with the patients
with PPE+ being younger than the patients with PPE— (median
3 vs. 5 years, p=0.030). There were no differences in the size of
the effusions between males and females (p=0.229). There was a
clear seasonality of the PPE/E with the maximum in winter and the
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Fig. 2. Distribution of the number of cases of parapneumonic pleural effusion and
empyema by months of the year, beginning with the ninth month of the year
(September). Total cases are represented with a continuous line, cases with a thick-
ness of 10 mm or greater are represented with a dashed line and cases with a
thickness of less than 10 mm are represented with a dotted line.

minimum in summer (Fig. 2). Blood culture results were retrieved
from 296 patients, 47 of whom were positive, although only 27
(9.1%) were considered reliable. Pleural fluid culture results were
obtained from 63 patients, with growth obtained in 15, of whom
11 (17.5%) were considered reliable. A reliable aetiological agent
was identified in 34 patients: 7 with PPE— (3.9%) and 27 with PPE+
(14.4%) (p=0.001). The agents identified were Streptococcus pneu-
moniae in 24 patients (17 by blood culture, 5 in pleural fluid and
2 in both cultures), Streptococcus pyogenes in 7 (4 by blood cul-
ture, 1 in pleural fluid and 2 in both cultures), and Staphylococcus
aureus (blood culture), Haemophilus influenzae (pleural fluid) and
Pseudomonas aeruginosa (blood culture in 1 patient with myeloid
leukaemia) in 1 patient each. In another 22 patients, the growth
of germs of dubious pathogenicity, possibly contaminants, was
obtained, mainly Staphylococcus hominis and Staphylococcus epider-
midis. The serotypes of Streptococcus pneumoniae observed were:
19A (6 isolates), 1 (3 isolates), 3 (3 isolates), 7F (2 isolates), 33 F
(2 isolates), 6A and 6C (1 isolate each), it being unknown in the
remaining 6 cases. Of the patients in whom Streptococcus pneumo-
niae was isolated, 5 had received the PCV7 (with an incomplete
schedule in 1 case), all of them hospitalised between 2010 and
2011, and 8 had received the PCV13 (with an incomplete sched-
ule in 2 cases), all of them hospitalised between 2013 and 2017.
Nine (9) patients were not vaccinated against Streptococcus pneu-
moniae, while the datum was unknown in 2 patients. Three (3) of
the patients correctly vaccinated with PCV13 had an infection by
Streptococcus pneumoniae serotypes, theoretically covered by the
vaccine: 3,7 Fand 19A, respectively. Of the 24 isolates of Streptococ-
cus pneumoniae, 15 were sensitive to penicillin, 5 had some degree
of resistance (4 serotype 19A and 1 unknown serotype) and in 4
this datum was unknown, while 18 were sensitive to cefotaxime,
1 had intermediate resistance (serotype 19A) and the datum was
unknown in 5.

During the study period, an average of 41 patients with PPE/E
were admitted per year (maximum 50 in 2010 and minimum 33
in 2017). To calculate the AIR, data from 359 episodes were anal-
ysed, after 7 patients who lived outside the province of Alicante
had been excluded. The average AIR of PPEJE in residents of the
province of Alicante between 2010 and 2018 was 14.3 cases per
100,000 children and adolescents under 15 years of age, corre-
sponding to 7.0 per 100,000 for PPE— and 7.3 per 100,000 for PPE +.
As canbe seenin Fig. 3, the AIR remained relatively stable or slightly
decreased in the course of the study, both globally and when small
and large effusions are itemised. The incidence rate by age is shown
in Table 1, with a slightly different distribution for PPE+ and PPE—,
superimposable to that observed in Fig. 1. A wide variation of the
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Table 1

Enfermedades Infecciosas y Microbiologia Clinica 41 (2023) 414-419

Mean annual incidence rate (per 100,000) of parapneumonic pleural effusion distributed by age.

Age (years)

0 1 2 3 4 5 7 8 9 10 11 12 13 14
PPEJE (total) 12.2 24.2 354 31.6 225 214 13.1 17.0 6.8 9.1 52 4.1 4.1 7.8 3.0
PPE+ 5.7 14.4 19.6 18.8 14.2 9.8 34 6.8 34 4.0 23 23 0.6 3.0 3.0
PPE— 6.4 9.8 15.8 12.7 8.3 11.6 9.7 10.2 34 5.1 29 1.7 3.5 4.8 0.0

PPE/E: parapneumonic pleural effusion, including empyema; PPE+: parapneumonic pleural effusion of thickness equal to or greater than 10 mm; PPE—: parapneumonic

pleural effusion less than 10 mm thick.
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Fig. 3. Annual incidence rate of parapneumonic pleural effusion and empyema
(cases per 100,000 inhabitants under 15 years of age) during the years of the study,
calculated in the resident population. Total cases are represented with a continuous

line, cases with a thickness of 10 mm or greater are represented with a dashed line
and cases with a thickness of less than 10 mm are represented with a dotted line.
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Fig. 4. Correlation between the mean annual incidence rates of PPE— and PPE+ in
the 10 areas included in the study, expressed in cases per 100,000 inhabitants under
15 years of age. Each dot represents a health area. The strong positive correlation
between the detection of PPE— and PPE+ is observed, except in one area, where the
rate of PPE— (but not PPE+) is discordantly high.

mean AIR was observed in the province’s health areas, ranging
from 7.1 to 25.6 per 100,000 children under 15 years of age. Fig. 4
shows the marked relationship between the AIR of patients with
PPE- and PPE+ in the different health areas, except in one of them,
which presented a discordantly high AIR of PPE—. When the data
from this discordant area are removed, a strong positive correla-
tion between the AIR of PPE— and PPE+ (r=0.769, p=0.015) was
observed, which disappeared when the data from that area were
also included (r=0.429, p=0.216).

Discussion

As in most series, we observed a slight predominance of
the male sex, with a higher incidence of PPE/E in preschool

children, more accentuated for PPE+.>7:2.11-23 The seasonal distri-
bution was consistent with other studies, with a maximum during
winter-spring and a minimum in summer.'!13.1519.21" Although
the causal agent could not be identified in most patients, Strep-
tococcus pneumoniae was the most frequently isolated germ,
followed by Streptococcus pyogenes, similar to that which is
observed in most works.!=3°:7.9.13,14,16,17.20,24-26  tqphylococcus
aureus was barely detected in our patients compared to findings
in some populations.'?1>.1822.2327 The Streptococcus pneumoniae
serotypes observed in our patients matched those reflected in many
studies.2~9:13-16.24.25.28-31 Although most of the isolates were sus-
ceptible to penicillin, serotype 19A, predominant in our series, was
clearly associated with resistance to penicillin, as described in other
studies.*624

The incidence of PPE/E in the province of Alicante remained rel-
atively stable for almost an interpandemic decade, after the 2009
influenza pandemic and before the 2020 coronavirus pandemic,
coinciding with the implementation period of the PCV13. We made
adistinction between PPE— cases, which are usually less severe and
more likely to go undetected, and PPE+, which would largely corre-
spond to complex effusions and empyema.'? The latter represent
the most serious spectrum of the disease, hence the hospitalisa-
tion, detection and registration related to these cases should be
less exposed to biases between hospitals. The AIR was distributed
approximately equally between the PPE+ and PPE— and no changes
in the trend in either were observed.

The effect of the introduction of pneumococcal conjugate
vaccines on the incidence of PPE/E over the last 2 decades is con-
troversial. Following the introduction of PCV7, an increase in the
incidence of empyema was observed, related in part to the replace-
ment of pneumococcal infections by serotypes not included in the
vaccine, although this increase had also been observed before the
introduction of the vaccine and could be due to other causes, includ-
ing improved diagnostic methods.2~>11.12.20.26-2932.33 Following
the introduction of PCV13, most studies have observed a decrease
in the incidence of pleural effusion and empyema, especially in
younger children®-82228.33-35 3lthough other authors present dis-
cordant results that have been related to a possible low efficacy
against some serotypes covered by PCV13, particularly serotype
3.7.9.13,15.3031 I our series, three patients correctly vaccinated with
PCV13 presented infections due to serotypes included in the vac-
cine, as observed in other studies.>1%:2528.3031

It is not easy to compare our incidence rates with those of other
studies carried out in different geographical or time settings due
to methodological differences, including different diagnostic meth-
ods, inclusion criteria or definitions of PPE/E.23 Our mean PPE/E AIR
is close to the figure calculated in Navarre between 1995 and 2014
(16.1 cases per 100,000 children under 15 years of age), although
in Navarre significant variations were observed over time, with an
increase of 6.2-25.6 per 100,000 following the introduction of PCV7
and a progressive tapering off to 12.01 per 100,000 after the intro-
duction of PCV13.> Our AIR is somewhat lower than the 18.17 cases
per 100,000 children under 18 years of age observed in a study
conducted between 2009 and 2018 in Germany, where a decrease
was observed after the introduction of PCV13, followed by a new
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increase in the following years.>® Many of the studies screen for
patients with complex effusions or empyemas, partially compara-
ble to our PPE+ patients. Between 2010 and 2017, the incidence of
this type of effusion in Germany ranged between 1.4 and 1.8 cases
per 100,000, with no significant changes in the trend.'? After the
introduction of the PCV13, the AIR of empyema fell in the USA, sta-
bilising at around 2 cases per 100,000 children>#, while in Australia
the AIR increased from 1.4 to 1.8 cases per 100,000°. One notable
aspect of our work is the fact that a wide variability in the PPE/E
rates in the different areas of the province was found, although no
easy explanation has been found for this. The consistency observed
between the rates of PPE— and PPE+ demonstrates that these dif-
ferences are real, due to the lower risk of detection bias of PPE+,
while the high AIR of PPE— in one of the areas may be due to an
overdiagnosis of this kind of effusion in that hospital. Few studies
have pointed out the presence of regional differences in the inci-
dence of pleural empyema in children.®23 In general, studies from
different parts of the world evince the broad variations in AIR due
to PPE/E_G,I2,19,22,23,28,33,35

Our work has similar limitations to most published studies, due
to its retrospective nature and because it depends on the qual-
ity of hospital records. The size of the effusion was determined
with different imaging techniques in each patient. However, the
distinction between a thickness greater or less than 10 mm is rel-
atively straightforward with the chest radiography, which is often
the only test conducted for smaller effusions. Although vaccina-
tion data were not available for all the patients included, it is clear
that the vaccination rate with PCV13 must have increased progres-
sively during the study period, especially after it was introduced
into the public health system-funded vaccination schedule. One
important limitation of our work is the lack of knowledge of the
aetiological agent in most of our patients due to the known low
yield of blood cultures and because pleural fluid did not need to
be obtained.”-9:10.13.24-26 Although Streptococcus pneumoniae con-
tinues to be the most commonly detected germ, the low rate of
bacterial isolation limits the conclusions that can be drawn in rela-
tion to the predominant serotypes and resistance to antibiotics as
well as the impact of vaccination. Despite these limitations, our
comprehensive review of all patients hospitalised with any type
of pleural effusion enabled us to minimise the possibility of los-
ing patients due to coding errors in a comprehensive population
of nearly 280,000 children under 15 years of age over a 9-year
period. Other studies have included less well-defined populations
and have included only patients with a diagnostic code for parap-
neumonic pleural effusion or empyema despite the fact that the
distinction between these entities is not well defined and that
coding may depend on local criteria or on other factors such as
imaging techniques or obtaining pleural fluid, which are not always
performed.’?

To conclude, PPE/E particularly affects young children during
the winter months and Streptococcus pneumoniae is the main agent
identified. The incidence of PPE/E in the paediatric population of
our province has not varied significantly in the last decade despite
the introduction of the PCV13. The broad variability of the incidence
rate between nearby areas is striking, and not easy to explain, but
it is consistent with the differences observed in other studies in
different geographical areas. Our data may serve as a reference for
studies carried out with the same methodology in other places or
at other times in order to understand the influence of different fac-
tors such as the introduction of vaccines or epidemic or pandemic
outbreaks caused by infectious agents.

Funding

No funding was received for this study.

Enfermedades Infecciosas y Microbiologia Clinica 41 (2023) 414-419
Conflicts of interest

The authors declare that they have no conflicts of interest.

References

1. Erlichman I, Breuer O, Shoseyov D, Cohen-Cymberknoh M, Koplewitz B,
Averbuch D, et al. Complicated community acquired pneumonia in child-
hood: Different types, clinical course, and outcome. Pediatr Pulmonol.
2017;52:247-54.

2. Martinén-Torres F, Bernaola Iturbe E, Giménez Sanchez F, Baca Cots M, De Juan
Martin F, Diez Domingo ], et al. ;Por qué hay mas empiemas pediatricos en
Espafia? An Pediatr. 2008;68:158-64.

3. Burgos ], Falcé V, Pahissa A. The increasing incidence of empyema. Curr Opin
Pulm Med. 2013;19:350-6.

4. Fletcher MA, Schmitt HJ, Syrochkina M, Sylvester G. Pneumococcal empyema
and complicated pneumonias: global trends in incidence, prevalence, and
serotype epidemiology. Eur J Clin Microbiol Infect Dis. 2014;33:879-910.

5. Bernaola E, Gil F, Herranz M, Gil-Setas A, Guevara M, Castilla ]. Pneumococ-
cal vaccination and pneumonia associated with pleural effusion in a pediatric
population. Pediatr Infect Dis J. 2018;37:e87-92.

6. Picazo ]J, Ruiz-Contreras ], Casado-Flores ], Negreira S, Baquero-Artigao F,
Hernandez-Sampelayo T, et al. Impact of 13-valent pneumococcal conjugate
vaccination on invasive pneumococcal disease in children under 15 years old in
Madrid, Spain, 2007 to 2016: The HERACLES clinical surveillance study. Vaccine.
2019;37:2200-7.

7. Azzari C, Serranti D, Nieddu F, Moriondo M, Casini A, Lodi L, et al. Significant
impact of pneumococcal conjugate vaccination on pediatric parapneumonic
effusion: Italy 2006-2018. Vaccine. 2019;37:2704-11.

8. Ouldali N, Levy C, Minodier P, Morin L, Biscardi S, Aurel M, et al. Long-
term association of 13-valent pneumococcal conjugate vaccine implementation
with rates of community-acquired pneumonia in children. JAMA Pediatr.
2019;173:362-70.

9. StrachanR,HomairaN, Beggs S, Bhuiyan MU, Gilbert GL, Lambert SB, et al. Assess-
ing the impact of the 13 valent pneumococcal vaccine on childhood empyema
in Australia. Thorax. 2021;76:487-93.

10. Moral L, Toral T, Clavijo A, Caballero M, Canals F, Forniés MJ, et al. Population-
based cohort of children with parapneumonic effusion and empyema
managed with low rates of pleural drainage. Front Pediatr. 2021;9:621943,
http://dx.doi.org/10.3389/fped.2021.621943.

11. Wu PS, Huang LM, Chang IS, Lu CY, Shao PL, Tsai FY, et al. The epidemiology of
hospitalized children with pneumococcal/lobar pneumonia and empyema from
1997 to 2004 in Taiwan. Eur J Pediatr. 2010;169:861-6.

12. Mahon C, Walker W, Drage A, Best E. Incidence, aetiology and outcome of pleural
empyema and parapneumonic effusion from 1998 to 2012 in a population of
New Zealand children. ] Paediatr Child Health. 2016;52:662-8.

13. Liese ]G, Schoen C, van der Linden M, Lehmann L, Goettler D, Keller S, et al.
Changes in the incidence and bacterial aetiology of paediatric parapneumonic
pleural effusions/empyema in Germany, 2010-2017: a nationwide surveillance
study. Clin Microbiol Infect. 2019;25:857-64.

14. Obando I, Mufioz-Almagro C, Arroyo LA, Tarrago D, Sanchez-Tatay D, Moreno-
Perez D, et al. Pediatric parapneumonic empyema, Spain. Emerg Infect Dis.
2008;14:1390-7.

15. Haggie S, Fitzgerald DA, Pandit C, Selvadurai H, Robinson P, Gunasekera H, et al.
Increasing rates of pediatric empyema and disease severity with predominance
of serotype 3 S. pneumonia: an Australian single-center, retrospective cohort
2011 to 2018. Pediatr Infect Dis ]. 2020;38, e320-5.

16. Obando I, Camacho-Lovillo MS, Porras A, Gandia-Gonzdlez MA, Molinos A,
Vazquez-Barba I, et al. Sustained high prevalence of pneumococcal serotype
1 in paediatric parapneumonic empyema in southern Spain from 2005 to 2009.
Clin Microbiol Infect. 2012;18:763-8.

17. Deiros Bronte L, Baquero-Artigao F, Garcia-Miguel MJ, Hernandez Gonzdlez N,
Pefia Garcia P, Del Castillo Martin F. Derrame pleural paraneuménico: Revision
de 11 afios. An Pediatr. 2006;64:40-5.

18. Gautam A, Wiseman GG, Goodman ML, Ahmedpour S, Lindsay D, Heyer A,
et al. Paediatric thoracic empyema in the tropical North Queensland region
of Australia: epidemiological trends over a decade. ] Paediatr Child Health.
2018;54:735-40.

19. Shin EJ, Kim Y, Jeong JY, Jung YM, Lee MH, Chung EH. The changes of preva-
lence and etiology of pediatric pneumonia from national emergency department
information system in Korea, between 2007 and 2014. Korean ] Pediatr.
2018;61:291-300.

20. Deceuninck G, Quach C, Panagopoulos M, Thibeault R, C6té-Boileau T, Tapiéro B,
et al. Pediatric pleural empyema in the province of Quebec: analysis of a 10-fold
increase between 1990 and 2007. ] Pediatric Infect Dis Soc. 2014;3:119-26.

21. Arnold DT, Hamilton FW, Morris TT, Suri T, Morley A, Frost V, et al. Epidemiology
of pleural empyema in English hospitals and the impact of influenza. Eur Respir
J.2021;57:2003546.

22. Wiese AD, Griffin MR, Zhu Y, Mitchel EF, Grijalva CG. Changes in empyema
among U.S. children in the pneumococcal conjugate vaccine era. Vaccine.
2016;34:6243-9.

23. Rix-TrottK, Byrnes CA, Gilchrist CA, Matsas R, Walls T, Voss L, et al. Surveillance of
pediatric parapneumonic effusion/empyema in New Zealand. Pediatr Pulmonol.
2021;56:2949-57.

418


http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0005
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0010
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0015
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0020
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0025
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0030
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0035
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0040
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0045
dx.doi.org/10.3389/fped.2021.621943
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0055
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0060
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0065
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0070
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0075
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0080
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0085
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0090
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0095
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0100
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0105
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0110
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0115

L.Moral, T. Toral, N. Marco et al.

24,

25.

26.

27.

28.

29.

30.

Herndndez-Bou S, Garcia-Garcia ], Esteva C, Gené A, Luaces C, Almagro CM. Pedi-
atric parapneumonic pleural effusion: epidemiology, clinical characteristics, and
microbiological diagnosis. Pediatr Pulmonol. 2009;44:1192-200.

Krenke K, Sadowy E, Podsiadty E, Hryniewicz W, Demkow U, Kulus M. Etiol-
ogy of parapneumonic effusion and pleural empyema in children. The role of
conventional and molecular microbiological tests. Respir Med. 2016;116:28-33.
Yu D, Buchvald F, Brandt B, Nielsen KG. Seventeen-year study shows rise in
parapneumonic effusion and empyema with higher treatment failure after chest
tube drainage. Acta Paediatr. 2014;103:93-9.

Grijalva CG, Nuorti JP, Zhu Y, Griffin MR. Increasing incidence of empyema com-
plicating childhood community-acquired pneumonia in the United States. Clin
Infect Dis. 2010;50:805-13.

Diaz-Conradi A, Herndndez S, Garcia-Garcia JJ, Mufioz-Almagro C, Moraga-Llop
F, Ciruela P, et al. Complicated pneumococcal pneumonia with pleural effu-
sion or empyema in the 13-valent pneumococcal conjugate vaccine era. Pediatr
Pulmonol. 2019;54:517-24.

Mufioz-Almagro C, Jordan I, Gene A, Latorre C, Garcia-Garcia JJ, Pallares R. Emer-
gence of invasive pneumococcal disease caused by nonvaccine serotypes in the
era of 7-valent conjugate vaccine. Clin Infect Dis. 2008;46:174-82.

Silva-Costa C, Brito M], Pinho MD, Frides A, Aguiar SI, Ramirez M, et al. Pediatric
complicated pneumonia caused by Streptococcus pneumoniae serotype 3 in 13-
valent pneumococcal conjugate vaccinees, Portugal, 2010-2015. Emerg Infect
Dis. 2018;24:1307-14.

31.

32.

33.

34.

35.

36.

419

Enfermedades Infecciosas y Microbiologia Clinica 41 (2023) 414-419

Goettler D, Streng A, Kemmling D, Schoen C, von Kries R, Rose MA, et al.
Increase in Streptococcus pneumoniae serotype 3 associated parapneumonic
pleural effusion/empyema after the introduction of PCV13 in Germany. Vaccine.
2020;38:570-7.

Calbo E, Diaz A, Cafiadell E, Fabrega ], Uriz S, Xercavins M, et al. Invasive pneu-
mococcal disease among children in a health district of Barcelona: early impact
of pneumococcal conjugate vaccine. Clin Microbiol Infect. 2006;12:867-72.
Nath S, Thomas M, Spencer D, Turner S. Has the incidence of empyema in Scottish
children continued to increase beyond 2005? Arch Dis Child. 2015;100:255-8.
Kelly MM, Coller R], Kohler JE, Zhao Q, Sklansky DJ, Shadman KA, et al. Trends
in hospital treatment of empyema in children in the United States. ] Pediatr.
2018;202, 245-251.el.

Saxena S, Atchison C, Cecil E, Sharland M, Koshy E, Bottle A. Additive impact of
pneumococcal conjugate vaccines on pneumonia and empyema hospital admis-
sions in England. ] Infect. 2015;71:428-36.

Sorg A-L, Obermeier V, Liese JG, von Kries R. Incidence trends of parap-
neumonic pleural effusions/empyema in children 2009 to 2018 from health
insurance data: only temporal reduction after the introduction of PCV13. Vac-
cine. 2021;39:3516-9.


http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0120
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0125
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0130
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0135
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0140
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0145
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0150
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0155
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0160
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0165
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0170
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0175
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180
http://refhub.elsevier.com/S2529-993X(22)00175-7/sbref0180

	Epidemiology of pediatric parapneumonic pleural effusion during 13-valent pneumococcal conjugate vaccine implementation
	Introduction
	Methods
	Participating hospitals and geographic scope
	Patient selection
	Variables
	Statistical analysis
	Ethics

	Results
	Discussion
	Funding
	Conflicts of interest
	References


