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ABSTRACT

El4l:e') [« Pneumonia is one of the severe infections in children, and empyema is one of its es-
sential complications which causes more risk in affected children. Therefore, its early diagnosis is
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Accepted: 21 Sep 2022 © [SITETEE This study aims to compare the value of two inflammatory markers including mean platelet
Available Online:01Jan 2023 . volume (MPV) and neutrophil-to-lymphocyte ratio (NLR) in children with pneumonia associated with

and without pleural empyema.

[VETEEE This study was conducted on the data of 128 children aged 3 months to 14 years with bacterial
pneumonia associated with pleural empyema and 128 children without pleural empyema. The MPV and
NLR values and the patients’ demographic and clinical characteristics were analyzed in SPSS software
version 18 software. The confidence interval for the area under the ROC curve was calculated using
binomial exact method. The significance level was set at 0.05.

ST Of 256 children, 42.2% were girls, and most of children had ages <3 years (35.2%). Children

Keywords: with empyema had significantly higher NLR, platelet count, and MPV than children without empyema
Empyema, Lympho- (P=0.040, 0.005, and 0.021, respectively). The MPV (P=0.020) and NLR (P=0.039) were significant predic-
cyte, Mean platelet tors of empyema.

volume, Neutrophil, i [&TEERT The use of NLR and MPV may be useful in the early diagnosis of empyema in children with
Pneumonia, Child 3 pneumonia.
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Extended Abstract

Introduction

neumonia is a serious infection associated
with considerable mortality and morbidity
in children younger than 5 years [1]. Acute
phase reactants are widely used for the dif-
ferentiation of bacterial and viral pneu-
monia, the most important of which are the white blood
cell (WBC) count, absolute neutrophil count, neutrophil-
to-lymphocyte ratio (NLR), erythrocyte sedimentation
rate, and C-reactive protein (CRP). Various studies have
reported the beneficial effects of using NLR in diagnosing
diseases such as acute appendicitis and acute pancreatitis
[2, 3]. Different studies have shown that the mean plate-
let volume (MPV) is significantly higher in hospitalized
patients with pneumonia than in outpatients. The MPV
is valuable for predicting disease mortality and severity
among patients with community-acquired pneumonia at
the time of admission to the emergency departments [4].

Despite advanced methods in diagnosing and treating
pneumonia, pleural empyema still occurs as one of the
severe complications of pneumonia in children [5]. Due
to the importance and risks of empyema in children, its
early diagnosis and treatment is necessary. If the value
of the inflammatory markers be assesses, it can help in
the timely diagnosis and proper treatment of pneumonia
and its complication (pleural empyema) in children. This
study aims to compare the MPV and NLR values in chil-
dren suffering from bacterial pneumonia with and without
pleural empyema.

Methods

This case-control study was conducted on the data of
128 children aged 3 months to 14 years with bacterial
pneumonia and pleural empyema and 128 children with
bacterial pneumonia but without pleural empyema who
were admitted to the 17 Shahrivar Hospital in Rasht, Iran.
Patients are identified based on their final diagnosis men-
tioned in the medical records (uncomplicated pneumonia
or pneumonia with pleural empyema). A form surveying
demographic information, the season of hospitalization,
clinical manifestations, and laboratory and imaging find-
ings were used for data collection. The collected data were
analyzed in SPSS version 18 software. The statistically
significant level was set at 0.05. First, the normality of the
data was checked using the Kolmogorov-Smirnov test;
in the case of a normal distribution, the t-test was used;
otherwise, the Mann-Whitney U test was used to com-
pare the two groups. In order to determine the predictive
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power of MPV and NLR in the diagnosis of empyema,
the area under the ROC curve (AUC) was calculated. De-
Long et al.’s method was used to calculate the standard
error, and Binomial exact test was used to calculate the
confidence interval for AUC. It should be noted that these
calculations were made in MedCalc software v. 20.026.

Results

Of 256 children, 108 (42.2%) were girls and 148
(57.8%) were boys. Their mean age was 59.89+39.62
months; 90 (35.2%) aged <3 years, 83 (32.4%) aged 3-6
years, and 83 (32.4%) aged >7 years. The most frequent
season of hospitalization was spring (33.6%). The most
common initial complaints were fever (=249, 97.3%)
and cough (n=232, 90.6%).

Table 1 shows the results of the main laboratory findings
in two groups. Children with empyema had significantly
higher NLR, platelet count, and MPV than children with-
out empyema (P=0.04, 0.005, and 0.021, respectively).
The WBC count had a significant positive correlation
with MPV in patients with bacterial pneumonia without
empyema; the MPV increased with the increase in the
WBC count (r=0.196, P=0.027). The lymphocyte count
was negatively correlated with MPV in patients with bac-
terial pneumonia with empyema (r=-0.282, P=0.001).
The NLR (r=0.227, P=0.01) and platelet count in in pa-
tients with bacterial pneumonia with empyema (r=0.245,
P=0.005) had a positive correlation with MPV. To deter-
mine the predictive power of MPV and NLR in the diag-
nosis of empyema, the AUC was calculated. The results
showed that both indices were effective. The maximum
AUC with a cut-off point of 8.2 for MPV was 0.58
(P=0.020), and the maximum AUC with a cut-off point of
2.7 for NLR was 0.57 (P=0.039).

Discussion

Our study showed that children suffering from bacterial
pneumonia with empyema had higher platelet count and
MPV than children with uncomplicated pneumonia. Gol-
cuk et al. in 2015 showed that MPV was valuable in pre-
dicting the severity of pneumonia and its mortality during
admission to the emergency departments [6]. The results
of a retrospective study by Gorelik et al. in 2017 on the re-
lationship between the MPV and the prognosis of patients
with community-acquired pneumonia admitted to the
hospital are also consistent with the findings of our study.
They showed that patients with increased MPV suffered
more complications and required more mechanical venti-
lation [7]. Erdogan et al. in 2015 showed that in hospital-
ized children with a critical condition, the increased MPV
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Table 1. Laboratory findings in two groups of children Without Empyema

Without Empyema (Interquartile Range)

Laboratory findings P
Without Pneumonia With Empyema

WBC count (mm3) 14500 (10300-17750) 13900 (9925-18000) 0.575
Neutrophil count (mm3) 10150 (6608-12264) 9145 (6485-13142) 0.051
Lymphocyte count (mm3) 3360 (2647-4350) 2860 (2026-4409) 0.072
NLR 2.69 (1.88-4.33) 2.80(2.04-5.85) 0.040
Platelet count (mm3) 300000 (240000-407500) 365000 (277000-490000) 0.005
MPV (fL) 8.2(7.9-8.9) 8.7 (8-9.1) 0.021

level had a direct relationship with the increased mortal-
ity [8]. Bekdas et al. also showed that combining NLR,
MPYV, and CRP indices could help differentiate bacterial
and viral pneumonia and predict their complications [1].
Our study also showed that children with bacterial pneu-
monia and empyema had a significantly higher NLR and
a lower lymphocyte count than children with uncompli-
cated pneumonia.

In conclusion, the NLR (with a cut-off point of 2.7) and
MPYV (with a cut-off point of 8.2) are useful for the early di-
agnosis of empyema in children with bacterial pneumonia.
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.1 White blood Cell (WBC)

2. Erythrocyte Sedimentation Rate (ESR)
3. C-Reactive Protein (CRP)

4. Neutrophil to Lymphocyte Ratio (NLR)
5. Mean Platelet Volume (MPV)
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7. t-test

8. Mann whitney U test
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11. Binomial Exact test
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