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Clinical evaluation and determinants of hospital
stay in children with parapneumonic effusion
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ABSTRACT

Objective: Parapneumonic effusion is one of the most common complications of pneumonia in children. In this study, we
aimed to address uncertainties by retrospectively analyzing our cohort of pediatric patients with parapneumonic effusion.
Material and Methods: The study included 61 patients hospitalized due to parapneumonic pleural effusion. Demographic
and clinical characteristics, treatment modalities, short-term clinical outcomes, and factors affecting the length of
hospitalization were also evaluated.

Results: The median age of the patients was 8 years (25-75" percentile: 5-14 years), and 54.1% (n=33) were male.
Thoracentesis was performed in 55.7% (n=34) of the patients, while tube thoracostomy was performed in 45.9% (n=28).
Ten patients (16.4%) underwent video-assisted thoracoscopic surgery (VATS). Age, sex, and culture results were not
associated with the length of hospital stay, whereas the presence of septa, empyema, and the need for VATS were found
to be associated with prolonged hospitalization.

Conclusion: Early recognition and management of septated effusions and empyema are essential to prevent long-term
sequelae. Delayed treatment may lead to prolonged hospitalization and higher rates of invasive interventions.
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Parapnomonik eflizyonu olan ¢ocuklarda klinik degerlendirme ve
hastane yatis siiresine etki eden faktorlerin degerlendirilmesi

OzZET

Amag: Parapnomonik eflizyon, cocuklarda pnémoninin en sik gorilen komplikasyonlarindan biridir. Bu ¢alismada, parapnomonik eflizyonu olan pediatrik
hasta kohortumuzu retrospektif olarak analiz ederek mevcut belirsizlikleri ele almayi amagladik.

Gereg ve Yontemler: Calismaya, parapndmonik plevral eflizyon nedeniyle hastaneye yatirilan 61 hasta dahil edildi. Hastalarin demografik ve klinik
ozellikleri, tedavi yaklasimlari, kisa donem klinik sonuglari ve hastanede kalis stiresini etkileyen faktorler degerlendirildi.

Bulgular: Hastalarin medyan yasi 8 yil (25-75. persentil: 5-14 yil) olup %54,1’i (n=33) erkekti. Hastalarin %55,7’sine (n=34) torasentez, %45,9’una (n=28)
tlip torakostomi uygulandi. On hastaya (%16,4) video aracili torakoskopik cerrahi (VATS) yapildi. Yas, cinsiyet ve kiltir sonuglari hastanede kalis stiresiyle
iliskili bulunmazken; septali eflizyon varligi, ampiyem ve VATS gereksinimi uzun sireli hastanede yatis ile iligkiliydi.

Tartigma: Septal eflizyonlarin ve ampiyem ile uyumlu eflizyonlarin erken tani ve tedavisi, uzun dénem sekellerin dnlenmesi agisindan 6nemlidir. Gecikmis

tedavi, hastanede kalig siiresinin uzamasina ve daha fazla invaziv girisim ihtiyacina yol agabilir.

Anahtar Kelimeler: Ampiyem; parapndmonik eflizyon; torakoskopi.
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INTRODUCTION

Parapneumonic effusion is a common complication of
pneumonia in children, occurring in 2%—12% of cases and up
to 28% in hospitalized patients. It results from increased pleural
permeability due to inflammation, and bacterial invasion can
lead to empyema with pus formation (1, 2). While symptoms
resemble pneumonia, pleuritic pain, abdominal pain, dyspnea,
and cough are more prominent (1). Identifying the causative
pathogen is often challenging due to previous oral antibiotic
treatment, which can impact culture positivity (2). In advanced
stages, pleural thickening, loculations, and complications such
as bronchopleural fistula or abscess formation may develop (2).

The primary goals of treatment are to eliminate the microbial
agent, sterilize the pleural fluid, and facilitate lung re-
expansion to restore normal lung capacity. Hospitalization is
recommended for children with parapneumonic effusion (3).
Key treatment options include antibiotic therapy, drainage
via tube thoracostomy, fibrinolytic therapy for septation
clearance, debridement through video-assisted thoracoscopic
surgery (VATS), and, rarely, thoracotomy with decortication (3).
Numerous studies have investigated the optimal treatment
regimen, therapeutic algorithm, and duration. The current
literature presents varying data regarding the appropriate
stage for effusion drainage, the comparative efficacy of surgical

versus non-surgical management, and their impact on clinical
outcomes (4, 5).

This study aims to address factors associated with longer
hospital stay and clinical outcomes of treatment modalities
by retrospectively analyzing our cohort of pediatric patients
with parapneumonic effusion and empyema. By exploring the
clinical and demographic characteristics of this patient group,
as well as their treatment responses, we hope to provide
deeper insights into the management strategies and outcomes
associated with this challenging condition. Additionally, we aim
to identify factors influencing the length of hospital stay, such as
patient characteristics, comorbidities, pleural fluid results, and
treatment modalities, which may help predict high-risk patients
and allow for earlier interventions and better monitoring to
potentially shorten hospitalization and improve outcomes.

MATERIALS AND METHODS

This study was conducted as a retrospective cohort study,
including patients who were hospitalized due to parapneumonic
effusions between July 2022 and December 2024. Patients
with effusions caused by other factors, such as malignancy,
rheumatological diseases, chylothorax, or heart failure, were
excluded. Patients with hospital-acquired pneumonia were
excluded to minimize heterogeneity and potential confounders,
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as they often have distinct pathogens, antibiotic resistance
patterns, and comorbidities, allowing for a more homogeneous
cohort. Clinical and demographic characteristics, treatment
modalities, treatment responses, length of hospitalization, and
complications were retrospectively recorded from the patients’
medical records.

The treatment approach was primarily determined based on
the patient’s clinical findings and response to therapy. Patients
were managed with antibiotics if the effusion was <2 cm, there
was no accompanying respiratory distress, and fever resolved
within 48 hours. Diagnostic thoracentesis was performed
in cases with accompanying mediastinal lymphadenopathy,
hepatosplenomegaly, tuberculosis exposure, or clinical suspicion
of a disease other than pneumonia. Tube thoracostomy was
performed if fever persisted despite antibiotic therapy, if there
was respiratory distress, or if the effusion was >2 cm. In cases
with no clinical improvement (persistent fever or lack of lung
expansion on imaging), intrapleural fibrinolytic therapy or VATS
was performed at the clinician’s discretion. During or after
VATS, if deemed necessary by the surgeon in complicated or
severe cases, conversion to thoracotomy was performed.

Ethical approval was obtained with the approval number 2024—
149. The study was conducted in accordance with the principles
of the Declaration of Helsinki. Informed consents were obtained
from the parents of the patients.

Statistical Analysis

Statistical analysis was performed with The Statistical Package for
the Social Sciences (SPSS) version 20.0 for Windows (IBM Corp.,
Armonk, NY, USA). Normality was assessed using normality
plots and the Kolmogorov-Smirnov test. Continuous variables
with normal distribution were presented as meantstandard
deviation, and data with non-normal distribution were
presented as median and 25-75" percentiles. The association
between categorical variables was investigated using the chi-
square test. Continuous variables for two independent groups
with non-normal distribution were assessed through the Mann-
Whitney U test. Spearman’s p was used for correlation analysis.
Data were presented with 95% confidence intervals, and the
significance level was set at a p-value<0.05.

RESULTS

The study included 61 patients who were hospitalized due to
parapneumonic effusions between July 2022 and December
2024. The median age of the patients was 8 years (25-75%
percentile: 5-14 years), while 54.1% (n=33) of the patients
were male. A total of 73.8% (n=45) of the patients were older
than 5 years, while only 11.5% (n=7) were younger than 2
years. Additionally, 24.6% of the patients (n=15) had underlying
comorbidities. Fever was present in 85.2% (n=52), while cough
was the most common symptom (93.4%, n=57). Hypoxia
was present in 27.9% (n=17) of the patients at the time of
hospital admission. Table 1 shows the demographic and clinical
characteristics of the patients.
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Table 1. Demog

patients (n=61)

n %

Age, years, Median (20-25" percentile) 8(5-12)
Sex

Female 28 45.9

Male 33 54.1
Underlying comorbidities

Neurological disease 6 9.8

Asthma 5 8.2

Genetic diseases (Down, Prader Willi) 2 33

Malignancy 1 1.6

Diabetes mellitus 1 1.6
Symptoms

Cough 57 93.4

Fever 52 85.2

Chest pain 20 32.8

Stomach ache 12 19.7

Tacypnea 19 31.1

A total of 65.6% (n=40) of the patients had received oral
antibiotherapy prior to hospitalization. All patients underwent
chest X-ray, while ultrasonography and computed tomography
were performed in 96.7% (n=59) and 72.1% (n=44) of the cases,
respectively. Effusion was predominantly located on the right
side in 52.5% (n=32) of the patients, while bilateral effusion was
observed in 9.8% (n=6). The median size of the pleural effusion
on the right side was 15 mm (IQR: 7.75-36 mm), and similarly,
the median size of the pleural effusion on the left side was also
15 mm (IQR: 4-22 mm). Septation within the pleural effusion
was present in 23% (n=14) of the patients.

Respiratory panels for respiratory pathogens (Polymerase Chain
Reaction, PCR) were performed using nasal swabs in 37 patients.
The PCR results were positive for Streptococcus pneumoniae in
13 patients, Haemophilus influenzae in 5 patients, Mycoplasma
pneumoniae in 2 patients, and S. pyogenes in 1 patient with
a history of chickenpox infection. The respiratory panel was
positive for viral infections in 12 patients, with rhinovirus being
the most common (n=4). In 32.8% (n=20) of the patients, the
pleural fluid was consistent with empyema. The pleural fluid
culture was sterile in 32 patients, while H. influenzae was
isolated from the pleural fluid of one unvaccinated patient, and
S. pyogenes was identified in another patient. No growth was
detected in the blood cultures.

Anti-tuberculosis therapy was initiated in one patient due
to suspected necrotizing granulomatous infection based on
lung biopsy findings. Tuberculosis was diagnosed in three
patients with positive interferon-gamma release assay test
results, pleural fluid showing lymphocytic predominance and
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Table 2. Factors i

Hospitalisation p
Median
(25-75* per)
Previous oral antibiotherapy 0.010
Yes, (n=40) 24.50 (14-41)
No (n=21) 13 (7-27)
Septa 0.001
Yes (n=14) 34 (27-43)
No (n=46) 15 (10-26)
Thoracentesis <0.001
Yes (n=27) 34 (24-50)
No n=34 12 (9-14)
Empyema (n=20) <0.001
Parapneumonic effusion (n=41) 14 (10-24)
VATS <0.001
Yes (n=10) 53.5 (35-50)
No (n=51) 16 (11.5-20)
Thoracotomy <0.001
Yes (n=8) 53.50 (35-60)
No (n=53) 16 (12-28)

elevated pleural fluid adenosine deaminase (ADA) levels,
and in one patient with a positive tuberculosis PCR in gastric
aspirate. In total, tuberculosis was diagnosed in five patients
(8.2% of all patients), and anti-tuberculosis treatment was
started in all of them.

Thoracentesis was performed in 55.7% (n=34) of the patients,
while tube thoracostomy was performed in 45.9% (n=28).
Fibrinolytic therapy via tube thoracostomy was administered
to 4 patients (6.6%). Ten patients (16.4%) underwent video-
assisted thoracoscopic surgery (VATS). The median time from
hospital admission to tube thoracostomy was 1 day (IQR: 1-2).
Fibrinolytic therapy was initiated at a median of 4 days (IQR:
3.5-5.5), while VATS was performed at a median of 18 days
(IQR: 9-20). Thoracotomy was required in 8 patients (13.1%),
with a median timing of 20.5 days (IQR: 15-29). The median
length of hospital stay was 22 days (IQR: 13-38).

There was no significant difference in the median length of
hospitalization according to age, sex, comorbidity, side of
effusion, or pleural fluid culture results. A moderate positive
correlation was found between the size of the effusion and
length of hospitalization (Spearman’s rho=0.493, p=0.011).
Longer hospital stays were significantly associated with previous
oral antibiotic treatment, the presence of septa, thoracentesis,
empyema, and the need for surgical interventions (VATS or
thoracotomy) (p<0.05 for all). Table 2 shows the factors that
significantly affected hospital stay.
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Complications were observed in 11 patients (18%), including
bronchopleural fistula in 5 patients, necrotizing pneumonia-
associated pneumatoceles in 2 patients, sequelae of atelectasis
in 3 patients, and abscess formation in 1 patient. No mortality
was observed in this cohort.

DISCUSSION

Parapneumonic effusions are common complications of
respiratory infections in children and may cause increased
morbidity and potential mortality (6). In this study, we
retrospectively evaluated the demographic and clinical
characteristics of parapneumonic effusion in children and
analyzed factors influencing the duration of hospital stay.
Empyema and septated effusions were found to be associated
with prolonged hospitalization, requiring close follow-up,
appropriate antibiotherapy, and timely management of invasive
procedures, if needed.

In our study, there was a slight male predominance (53.4%),
while a higher proportion of the patients were older than 5
years (73.8%). Only 11.5% were younger than 2 years. Similarly,
previous studies have reported a male predominance of up to
60%—-68% (7, 8). Alanazi et al.(7) from Saudi Arabia included 150
patients with pleural effusions and reported that 70% of patients
were younger than 5 years and showed a male predominance.
However, they also noted a low routine childhood vaccination
rate (35.4%) and a high comorbidity rate (81.5%) in their
study, which included both hospital-acquired and community-
acquired pneumonia. In contrast, our study excluded hospital-
acquired pneumonia, and only one patient lacked routine
vaccinations, while the comorbidity rate was 24.6%. A higher
vaccination rate in our study may contribute to a shift in disease
burden toward older age groups by reducing the incidence and
severity of infections in younger children.

Even though some studies reported a higher incidence of pleural
effusion after PCV-7 vaccination, possibly due to nonvaccine
serotypes, the introduction of PCV-13 vaccination led to a
decrease in incidence (9, 10). However, other factors, such as
differences in demographics, comorbidities, and healthcare
access, might also play a role.

Previous antibiotic use can significantly influence the clinical
course of pleural effusion in children. Some studies suggest
that prior administration of oral antibiotics in children with
parapneumonic pleural effusion is associated with a shorter
hospital stay and fewer complications, though it reduces
pathogen detection in culture samples. Despite this limitation,
it is suggested that previous antibiotic use does not significantly
impact pleural fluid biochemical parameters or overall disease
duration, which is primarily driven by infection-induced
inflammation (11, 12). In our study, 65.6% of patients had
received antibiotic therapy before hospital admission. Pleural
fluid cultures were positive in only two patients—H. influenzae
in one unvaccinated patient and S. pyogenes in another—while
nasal swab respiratory panel (PCR) testing identified bacterial
pathogens in 21 patients (56.7%). Surprisingly, we found that
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patients who had received previous oral antibiotic treatment
(n=40) had a significantly longer hospital stay (median: 24.5
days, range: 14—41) compared to those who had not received
antibiotics before hospitalization (n=21, median: 13 days, range:
7-27) (p=0.010). This discrepancy may be explained by a delay
in hospital admission due to an initial partial clinical response
to oral antibiotics, leading to a more advanced disease stage
at presentation and potential antibiotic resistance. Further
research is needed in this area.

Several factors may contribute to prolonged hospital stay in
children with parapneumonic effusions. Previous studies have
linked underlying comorbidities, hospital-acquired pneumonia,
empyemic pleural effusions, and the need for pleural drainage
or decortication to longer hospitalization (7, 13). Similarly,
we found that patients with empyema, septated effusions,
and those requiring pleural drainage or decortication had a
longer median hospital stay. While we observed no significant
difference related to underlying diseases, our sample size
was small. Additionally, pleural fluid biochemical parameters,
including pH, glucose, neutrophil ratio, LDH, and albumin, were
not associated with hospital stay. Similarly, Soriano et al. (13)
also reported no significant correlation between hospitalization
duration and pleural fluid biochemistry, except for LDH and
polymorphonuclear elastase (13, 14).

Septated effusions were associated with longer hospitalization
in our study. Similarly, Ramnath et al. (14) found that early
sonographic findings, such as fibrinous organizations,
correlated with longer hospital stays, particularly when not
managed surgically. Several studies have found no significant
differences in outcomes between fibrinolytics and VATS
regarding length of stay and success rates (15, 16). Some
studies reported that chest tube with fibrinolytics is more cost-
effective than VATS (16, 17), while others reported higher rates
of additional procedures with fibrinolytics compared to VATS
(15-17). Overall, both VATS and fibrinolytics demonstrate high
success rates with low complication rates and no reported
mortality (18). The choice of treatment depends on patient-
related factors and clinician experience. At our hospital, VATS
is mostly preferred over fibrinolytics due to clinical expertise,
and no operation-related mortality was observed. In our
study, the median time to VATS was 18 days, which might be a
relatively late period. The lack of a standardized algorithm for
pediatric empyema, patient-related factors including clinical
instability and disease severity, and initial treatment failure
may explain these results.

There are some limitations to this study. First, it was designed
as a retrospective, single-center study. Second, the sample size
was relatively small. Additionally, we included only patients
with community-acquired pneumonia and excluded those with
hospital-acquired pneumonia. Despite these limitations, this
study contributes to the existing knowledge on parapneumonic
effusion in children, emphasizing the importance of early
diagnosis, appropriate antibiotic therapy, and timely
intervention to reduce hospital stay and improve outcomes.
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Ourfindingsunderscore the needfor earlyinterventionand close
monitoring in cases with septations and effusions consistent
with empyema. Delayed management may lead to prolonged
hospitalization, increased need for invasive procedures, and
higher complication rates. Larger, multicenter studies and long-
term research are needed to compare the outcomes of different
therapeutic approaches, including fibrinolytics and VATS.
Additionally, prospective studies evaluating biomarkers such as
proinflammatory cytokines (TNF-a, IL-1B, IL-6) and fibrinolytic
system enzymes (tPA, PAI-1), as well as imaging techniques
that predict disease progression, could further guide clinical
decision-making and improve patient outcomes.
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