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Abstract

Background Multiple studies have reported that infectious pneumonia can induce the production of plastic casts,
which threatens children’s health. We explored the characteristics of plastic bronchitis (PB) in clinical practice by ana-
lysing clinical medical records.

Methods A retrospective study was conducted. Children with pneumonia and large chest shadows were included
in this study. The differences in characteristics between patients with plastic bronchitis and those without plastic
bronchitis were analysed. The distribution of pathogens was statistically analysed. Grouping analysis based on PB
and pathogen conditions was also conducted.

Results A total of 185 patients were included in this study. The patients were divided into two groups: the PB group
(n=48) and the non-PB group (n=137). The duration of illness before hospitalization in the PB group was mostly
longer than that in the non-PB group. The frequency distribution of the inspiratory three concave signs in the PB
group was significantly greater than that in the non-PB group. Compared with those in the non-PB group, the number
of patients with abnormally elevated of D-D dimer, LDH, ALT, and AST in the PB group was significantly greater. Myco-
plasma pneumoniae (MP) was the main pathogen observed in both the PB and non-PB groups. In cases of MP infec-
tion without plastic bronchitis, treatment with macrolide antibiotics occurred significantly earlier. Most cases of pleu-
ral effusion in the PB-MP group were discovered more than 7 days after onset. However, in the PB-nonMP group, most
cases of pleural effusion were detected within 7 days of onset. There was a difference observed in the distribution

of pulmonary necrosis between the PB group and the non-PB group.

Conclusions MP is a common pathogen observed in PB cases caused by single-pathogen infections and multiple-
pathogen infections. PB may be a potential cause of pulmonary necrosis. Furthermore, PB exhibits diverse clinical
manifestations due to host and pathogen factors.
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Introduction

Plastic bronchitis (PB) is a rare and serious lung disease
that threatens the lives of human beings [1]. Plastic bron-
chitis is characterized by bronchial casts demonstrating
local airway shapes. The classic bronchial cast consists
of fibrin and mucin, as well as few numbers of lympho-
cytes and macrophages [2]. In this disorder, it is difficult
to expel bronchial casts from the airway via coughing.
Moreover, the blockage of the airway by bronchial casts
may manifest as difficulty in breathing, hypoxia, and even
respiratory failure [3].

Among noninfectious factors, PB is commonly
observed in congenital heart disease patients possessing
Fontan physiology [1]. Reports indicate that the occur-
rence of PB is related to pulmonary infections in children
[4—6]. In fact, pulmonary infection is also a major factor
in hospitalization and life-threatening situations in chil-
dren [7]. The early identification of complications such as
plastic bronchitis in pneumonia patients can aid in clini-
cal treatment and management.

There is a question as to how PB can be distinguished
from pneumonia at earlier points in time in children.
The diagnosis of PB is often confirmed by removing the
branch cast during bronchoscopy. Fever, cough, and pul-
monary imaging infiltration related to pneumonia have
no specificity in diagnosing PB. However, radiographic
images in PB often demonstrate large areas of infiltration
[4, 6, 8]. Therefore, large infiltrative images of the chest
can be used as warning signals for this condition, and
clinical features can be comprehensively evaluated. Due
to the rarity of plastic bronchitis, there is still an insuffi-
cient understanding of the exact nature of this disease. In
this study, we have collected cases of lung imaging show-
ing large areas of infiltration, and the characteristics of
PB caused by infection were analysed.

Methods

Collection of research cases

This study involved the performance of a retrospec-
tive analysis. Screening was conducted by reviewing the
electronic medical records of hospitalized children with
pneumonia between July 2021 and September 2024. All
of the patients were diagnosed with community-acquired
pneumonia based on symptoms (such as fever, cough,
sputum production, and shortness of breath), physical
signs (such as inspiratory three concave sign, abnormal
respiratory sounds, and lung rales), and lung radiographi-
cal findings (such as changes in lung infiltration). The
identification of PB was accomplished via electronic
bronchoscopy examinations. 48 children with plastic
bronchitis were included in this study. A total of 137 non-
PB children were included during the same time period.
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The inclusion criteria were as follows: (1) patients with
pneumonia caused by infection; (2) patients with chest
radiographical examinations revealing large areas of
inflammatory infiltration; (3) patients who underwent
fiberoptic bronchoscopy interventions; and (4) patients
with alveolar lavage fluid being used for pathogen
examinations.

The exclusion criteria were as follows: (1) congenital
pulmonary airway malformations; (2) congenital heart
disease; (3) immunodeficiency diseases; and (4) missing
clinical data.

The onset process, clinical manifestations, blood tests,
and imaging examinations of each of the patients were
recorded in detail in the electronic medical records.
Within 4 h of admission, venous blood samples were
sent to the laboratory for routine blood tests, biochemi-
cal function tests, coagulation function tests, and blood
cultures. Based on the comprehensive assessment of the
individual child’s condition, another chest computed
tomography (CT) imaging examination was considered
to be performed.

Electronic bronchoscopy

Electronic bronchoscopic interventions were used to
further observe lung conditions, flush and remove air-
way blockages, obtain high-quality samples for patho-
gen identification, promote disease recovery, and reduce
complications [9]. Based on the specific patient’s condi-
tion, an intervention with electronic bronchoscopy would
be recommended. The physician discussed the risks and
benefits of bronchoscopy interventions with the parents.
Informed consent was obtained from the parents. If the
bronchoscopy confirmed the presence of PB, the plastic
sputum plug was immediately removed (Fig. 1). After
the operation was completed, the bronchoalveolar lavage
fluid was sent to the laboratory for pathogen testing. If
the specific patient’s lung condition did not improve after
a period of treatment, electronic bronchoscopy would be
considered for further intervention.

Statistical analysis

Continuous variable data are presented as the mean + SD.
The Student’s t-test or Mann—Whitney U test was used
to analyse the significant differences in the continu-
ous variable data between two groups. Count data are
represented as frequencies or percentages. The x> test
or Fisher’s exact test was used to analyse the distribu-
tion differences in the count data between two groups.
A p-value less than 0.05 indicates a statistically signifi-
cant difference. SPSS 24 software was used for statistical
analysis.
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Results

Characteristics of PB and non-PB patients

Individual basic information

This study included a total of 185 cases (112 males
and 73 females). The age range of the patients was
2-13 years old. The patients were divided into two
groups: the PB group (n=48) and the non-PB group
(n=137) (Table 1). There was no significant difference
observed in sex between the two groups. The age of
the PB group (6.27 +2.43 years) was younger than that
of the non-PB group (7.05+2.15 years). Age subgroup
analysis revealed that the proportion of children aged
2 to 5 years in the PB group was greater than that in
the non-PB group. In addition, the Body mass index
(BMI) in the PB group was lower than that in the non-
PB group.

Duration of illness
The durations of prehospitalization and hospitalization
were analysed during the illness period (Table 1). The
duration of prehospitalization in the PB group ranged
from 4 to 50 days, with 34 patients (70.8%) exceeding
7 days. The duration of prehospitalization in the non-
PB group ranged from 4 to 14 days, with 115 patients
(83.9%) not exceeding 7 days. The results revealed that
the duration of illness before hospitalization in the PB
group was mostly longer than that in the non-PB group.
The duration of hospitalization in the PB group
ranged from 5 to 25 days, with 32 patients (66.7%)
exceeding 7 days. Moreover, the duration of hospitali-
zation in the non-PB group ranged from 3 to 12 days,
with 98 patients (71.5%) not exceeding 7 days. The
results indicated that the PB group required longer
durations of hospitalization.

Fig. 1 The discovery of radiological examination and electronic bronchoscopy. A This was an image of a 7-year-old boy’s chest CT scan
upon admission. The chest CT showed large areas of consolidation. B Electronic bronchoscopy revealed phlegm clots blocking the bronchus. C The
plastic cast blocking the bronchus was removed

Clinical symptoms

All of the patients had symptoms of fever and cough.
The peak and duration of fever were analysed (Table 1).
The degree of fever was classified into low fever (37.3—
38.0 °C), moderate fever (38.1-39.0 °C), and high fever
(39.1-42.0 °C). High fever was predominant in both
the PB group and the non-PB group, with 37 patients
(77.1%) and 80 patients (58.4%) demonstrating high
fever, respectively. The frequency distribution of high
fever in the PB group was greater than that in the non-
PB group. In addition, the duration of fever in the PB
group was longer than that in the non-PB group. The
inspiratory three concave signs often indicate a severe
illness. The frequency distribution of the inspiratory
three concave signs in the PB group was significantly
greater than that in the non-PB group.

Imaging and blood test analysis

After admission, CT examinations were used to evalu-
ate the condition of the lung lesions. All of the patients
exhibited large areas of lung consolidation on chest CT
images (Table 1). Imaging data analysis revealed that the
distributions of atelectasis and pleural effusion frequen-
cies in the PB group were significantly greater than those
in the non-PB group. In addition, there were two cases of
pneumothorax observed in the PB group but none in the
non-PB group.

The distribution of peripheral blood cells was subse-
quently analysed. Neutrophils were the predominant
proportion observed in both groups. The white blood
cell count was greater in the PB group than in the non-
PB group. Additionally, there were 38 patients (79.2%) in
the PB group with D-D dimer concentrations exceeding
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Table 1 The clinical features of large shadows in lung imaging with or without plastic bronchitis caused by infection
non-PB group (n=137) PB group (n=48) P
Sex (F/M) 53/84 20/28 0.716
Age (Mean+SD,years) 7.05£2.15 6.27+243 0.038
Distribution of age 2-5 years [n(%)] 28(20.4%) 18(37.5%) 0.019
6-9 years [n(%)] 92(67.2%) 27(56.3%) 0.175
10-13 years [n(%)] 17(12.4%) 3(6.2%) 0.237
BMI (kg/m?) 16.9£2.9 155+£28 0.007
Duration of iliness (days) Before admission
1-7 [n(%)] 115(83.9%) 14(29.2%) 0.001
8-14[n(%)] 22(16.1) 24(50.0%) 0.001
15-50 [n(%)] 0(0%) 10(20.8%) 0.001
Hospital stay
1-7 [n(%)] 98(71.5%) 16(33.3%) 0.001
8-14 [n(%)] 39(28.5%) 23(47.9%) 0.014
15-25 [n(%)] 0(0%) 9(18.8%) 0.001
Fever [n(%)] 137(100%) 48(100%)
Peak fever (C) low fever (37.3-38.0) 3(2.2%) 0(0%) 0.569
moderate fever (38.1-39.0) 54(39.4%) 11(22.9%) 0.039
high fever (39.1-42.0) 80(58.4%) 37(77.1%) 0.021
Duration of fever (days) 38+0.8 86+34 0.001
cough [n(%)] 137(100%) 48(100%)
Expectoration of plastic casts 0(0%) 0(0%)
Physical signs Inhalation with three concave sign 3(2.2%) 10(20.8%) 0.001
Pulmonary imaging Consolidation 137(100%) 48(100%)
Atelectasis 11(8.0%) 40(83.3%) 0.001
Pleural effusion 3(2.2%) 29(60.4%) 0.001
pneumothorax 0(0%) 2(4.2%) 0.066
pulmonary necrosis 0(0%) 9(18.8%) 0.001
Blood testing White blood cell (x 10°/L) 7.80+3.01 10.18+5.89 0.01
Neutrophil (%) 59.8+12.8 6721169 0.002
Lymphocyte (%) 31.1+£11.7 2454152 0.002
Eosinophils > 3% 26(19.0%) 5(10.4%) 0.172
Platelet (x 10°/L) 284.5+95.1 3099+114.7 0.134
CRP>20 mg/L 29(21.2%) 16(33.3%) 0.091
D-D dimer<0.5 mg/L 44(32.1%) 6(12.5%) 0.008
0.5 mg/L<D-D dimer<1.0 mg/L 73(53.3%) 4(8.3%) 0.001
D-D dimer> 1.0 mg/L 20(14.6%) 38(79.2%) 0.001
LDH >350U/L 7(5.1%) 34(70.8%) 0.001
ALT >30U/L 25(18.2%) 22(45.8%) 0.001
AST >44U/L 28(20.4%) 24(50.0%) 0.001
flexible bronchoscopy Intervention frequency
1 133(97.1%) 10(20.8%) 0.001
2 4(2.9%) 21(43.8%) 0.001
>3 0(0%) 17(35.4%) 0.001
Pathogen identification Number of pathogenic species
1 85(62.0%) 28(58.3%) 0.65
2 41(29.9%) 13(27.1%) 0.709
>3 11(8.0%) 7(14.6%) 0.255

non-PB without plastic bronchitis, PB plastic bronchitis, BMI Body mass index, CRP C-reactive protein, LDH lactic dehydrogenase, ALT glutamic-pyruvic transaminase,

AST aspartic transaminase
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1.0 mg/L. However, there were 117 patients (85.4%) in
the non-PB group with D-D dimer concentrations not
exceeding 1.0 mg/L. Compared with those in the non-
PB group, the number of patients with abnormal eleva-
tions in lactic dehydrogenase (LDH), glutamic-pyruvic
transaminase (ALT), and aspartic transaminase (AST) in
the PB group was significantly greater.

Electronic bronchoscopy

In the non-PB group, 133 patients (97.1%) underwent
one electronic bronchoscopy intervention, and 4 patients
(2.9%) underwent two electronic bronchoscopy interven-
tions (Table 1). However, four interventions represented
the highest frequency of electronic bronchoscopy inter-
ventions that were performed in a patient, which was
observed in the PB group. In the PB group, 38 patients
(79.2%) required at least two electronic bronchoscopy
interventions.

Infected pathogens

The relationship between pathogenic infection and PB
was analysed (Table 1). In both the PB group and non-
PB group, single-pathogen infection was predominant,
with 28 cases (58.3%) and 85 cases (62.0%) reporting of

vs}

Number of cases

1 pathogen

2 pathogens
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single-pathogen infections, respectively. There was no
difference in the frequency distribution of single-path-
ogen infection between the two groups. Similarly, there
was no statistically significant difference in the distri-
bution of mixed infections with multiple pathogens
between the two groups.

In the non-PB group (Fig. 2), the most common patho-
gen detected among the patients with single-pathogen
infections was Mycoplasma pneumoniae (MP). The most
common combination of two pathogenic infections was
MP and Streptococcus pneumoniae. The frequency of
each pathogen infection case was also statistically ana-
lysed. The frequency of MP infection was the highest
among the identified pathogens. The pathogen with the
highest frequency of bacterial infection was Streptococ-
cus pneumoniae. Furthermore, the pathogen with the
highest frequency of viral infection was rhinovirus.

In the PB group (Fig. 3), MP infection was the most
common single pathogen infection, accounting for
45.8% of all cases. The most common pathogen com-
bination in mixed infections of two pathogens was
MP and adenovirus, which accounted for 12.5% of all
cases. The frequency of MP infection was the high-
est among infected patients, whereby it accounted for

3 pathogens
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Fig. 2 The distribution of pathogens in pneumonia without plastic bronchitis. A The distribution of single-pathogen and multi-pathogen infections
in pneumonia without plastic bronchitis was shown in squares. Each square in the horizontal row represented the same pathogen and was marked
with a color. B The frequency of single-pathogen infections and multiple-pathogen co-infections was statistically analyzed and presented in a bar
chart. CThe frequency of infection of each pathogen in the case was counted and displayed in a bar chart
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Fig. 3 The distribution of pathogens in cases of plastic bronchitis. A The distribution of single-pathogen and multi-pathogen infections in plastic
bronchitis was shown in squares. Each square in the horizontal row represented the same pathogen and was marked with a color. B The frequency
of single-pathogen infections and multiple-pathogen co-infections was statistically analyzed and presented in a bar chart. C The frequency

of infection of each pathogen in the case was counted and displayed in a bar chart

83.3% of all cases. The most frequent pathogen among
the bacterial infections was Haemophilus influenzae,
which accounted for 6.25% of the PB group. The most
common pathogen among viral infections was adeno-
virus, which accounted for 25.0% of the PB group. In
addition, fungi (Aspergillus flavus and Aspergillus ory-
zae) were involved in the infection of a single patient.

The frequency of MP infection was prominent in
both single-pathogen infections and mixed-pathogen
infections. There was a significant difference observed
in the frequency of infection between MP and other
pathogens. Consequently, further analyses of the char-
acteristics of single MP infections and non-MP infec-
tions are needed.

PB patients with or without MP infection

Individual basic information

Patients with a single MP infection (PB-MP, n=22) and
those without an MP infection (PB-nonMP, n=8) were
analysed among the PB patients (Table 2). There was no
difference in sex observed between the two groups. The
patients in the PB-nonMP group were younger than
those in the PB-MP group. In the PB-nonMP group, the
patients were mainly between 2 and 5 years, accounting
for 87.5%. However, in the PB-MP group, the age of the
patients was mainly between 6 and 9 years, accounting
for 77.3%.
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Table 2 Clinical characteristics of plastic bronchitis caused by Mycoplasma pneumoniae and non-Mycoplasma pneumoniae
PB-MP group (n=22) PB-nonMP group P
(n=8)
Sex (F/M) 8/14 2/6 0.682
Age (Mean = SD,years) 71+18 33+14 0.001
Distribution of age 2-5 years [n(%)] 5(22.7%) 7(87.5%) 0.003
6-9 years [n(%)] 17(77.3%) 1(12.5%)
BMI (kg/mz) 153£19 162+28 0.354
Duration of illness (days) Before admission
1-7[n(%)] 3(13.6%) 6(75.0%) 0.003
8-14[n(%)] 15(68.2%) 2(25.0%) 0.049
15-42[n(%)] 4(18.2%) 0(0%) 0.550
Hospital stay
1-7[n(%)] 8(36.4%) 2(25.0%) 0.682
8-14[n(%)] 10(45.5%) 2(25.0%) 0419
15-25[n(%)] 4(18.2%) 4(50.0%) 0.158
Duration of fever (days) 9.7+2.1 46430 0.001
Poor appetite 9(40.9%) 7(87.5%) 0.039
weakness 7(31.8%) 6(75.0%) 0.049
Physical signs Inhalation with three concave sign 4(18.2%) 6(75.0%) 0.007
Pleural effusion Frequency 13(59.1%) 6(75.0%) 0.672
Discovery time 11.2+£42 52+19 0.004
1-7[n(%)] 2/13(15.4%) 5/6(83.3%) 0.003
8-20[n(%)] 11/13(84.6%) 1/6(16.7%)
pulmonary necrosis 3(13.6%) 0(0%) 0.545
Blood testing D-D dimer>1.0 mg/L 21(95.5%) 4(50.0%) 0.011
LDH>350U/L 18(81.8%) 1(12.5%) 0.001
ALT > 30U/L 14(63.6%) 1(12.5%) 0.035
AST >44U/L 15(68.2) 3(37.5%) 0.210

PB-MP, Plastic bronchitis cases only had Mycoplasma pneumoniae infection
PB-nonMP, Plastic bronchitis cases without Mycoplasma pneumoniae infection

BMIBody mass index, LDH lactic dehydrogenase, ALT glutamic-pyruvic transaminase, AST aspartic transaminase

Discovery time, The time from the onset of the disease to the discovery of pleural effusion by chest imaging

Duration of illness

The duration of illness before hospitalization was ana-
lysed (Table 2). In the PB-MP group, the number of
patients with a duration of illness between 8 and 14 days
before hospitalization was the highest and accounting for
68.2%. However, in the PB-nonMP group, the majority
of patients were hospitalized within 7 days of the illness,
which accounted for 75.0%. There was no statistically sig-
nificant difference in the time required for hospitaliza-
tion between the two groups.

Clinical symptoms

The duration of fever in the PB-MP group was signifi-
cantly longer than that in the PB-nonMP group (Table 2).
In the PB-nonMP group, the proportion of patients with
poor appetite was 87.5% and the proportion with weak-
ness was 75.0%. Moreover, the proportions of patients
with poor appetite and weakness in the PB-MP group

were 54.5% and 36.4%, respectively. The inspiratory three
concave sign had a higher proportion of 75.0% in the PB-
nonMP group. However, the proportion of patients with
inspiratory three concave signs in the PB-MP group was
only 18.2%.

Pleural effusion

Pleural effusion is a complication of pulmonary infec-
tion [10]. There were 13 cases (59.1%) with pleural effu-
sion observed in the PB-MP group and 6 cases (75.0%)
with pleural effusion observed in the PB-nonMP group
(Table 2). The occurrence of pleural effusion is related
to the patient’s condition [11, 12]. Imaging examinations
were used to identify pleural effusion. Before hospitaliza-
tion, pleural effusion was detected via CT scan or X-ray
examinations. After hospitalization, pleural effusion was
detected during CT examinations to evaluate the condi-
tions of the patients. The duration of the disease before



Cai et al. Italian Journal of Pediatrics (2025) 51:24

the occurrence of pleural effusion was used for analysis.
The time for pleural effusion to occur in the PB-MP group
was 11.2+4.2 days, and most of these cases exceeded
7 days (84.6%). However, the time for pleural effusion to
occur in the PB-nonMP group was 5.2 +1.9 days (bocavi-
rus: 3 days and 5 days, influenza A: 3 days, adenovirus:
8 days, Staphylococcus haemolyticus + Acinetobacter bau-
mannii: 6 days, bocavirus+ RSV + Pseudomonas aerugi-
nosa: 6 days).

Blood testing

When the D-D dimer concentration was greater than
1.0 mg/L, 95.5% of the patients in the PB-MP group
and 50.0% of the patients in the PB-nonMP group were
affected (Table 2). In the PB-MP group, cases with LDH
greater than 350 U/L accounted for 81.8%, whereas in
the PB-nonMP group, the proportion was only 12.5%. In
addition, compared with that in the PB-nonMP group,
the proportion of abnormally elevated ALT was signifi-
cantly greater in the PB-MP group.

Treatment with macrolide antibiotics in cases of MP
infection

In this study, MP infection was considerably prominent.
Macrolide antibiotics are commonly used for treating
MP infection. Therefore, only patients with MP infec-
tion were analysed. The patients were divided into two
groups: the MP infection without plastic bronchitis
group (MP-nonPB group) and the MP infection with
plastic bronchitis group (MP-PB group). The differ-
ence in the use of macrolide antibiotics between the
two groups was statistically analysed (Table 3). The age
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range in the MP-nonPB group was 2 to 13 years. Moreo-
ver, the age range in the MP-PB group was 4 to 9 years.
The majority of the children in both groups were aged
between 6 and 9 years. The children who were included
in this study were treated with macrolide antibiotics
before hospitalization. Compared with that in the MP-PB
group, the time from disease onset to first treatment with
macrolide antibiotics was significantly shorter in the MP-
nonPB group. These results suggest that early treatment
with macrolide antibiotics may reduce the risk of Myco-
plasma pneumoniae infection-induced plastic bronchitis.
Additionally, the duration of treatment with macrolide
antibiotics before hospitalization was significantly longer
in the MP-PB group. Therefore, if the condition does not
improve after treatment with macrolide antibiotics, it is
necessary to evaluate whether there is plastic bronchitis,
especially if the treatment time is significantly prolonged.

Plastic bronchitis and pulmonary necrosis

Plastic bronchitis is a serious complication of pneumonia.
The distribution of locations where plastic blockages can
occur was statistically analysed (Fig. 4A). The distribu-
tion of plastic phlegm clots in the lungs was observed in
19 cases (39.6%) in the right lung alone, 21 cases (43.7%)
in the left lung alone, and 8 cases (16.7%) in both lungs
simultaneously (Fig. 4B). In most cases, only one lobe of
the lung developed plastic phlegm embolism. The main
site of occurrence in the right lung was the right lower
lobe, which accounted for 18.8%, whereas the main site of
occurrence in the left lung was the left lower lobe, which
accounted for 22.9%.

Table 3 Analysis of the use of macrolide antibiotics in MP-nonPB and MP-PB groups

MP-nonPB group  MP-PB group (n=22) P
(n=79)
Sex (F/M) 27/52 8/14 0.849
Age (Mean +SD,years) 73+22 71+£18 0.767
Distribution of age 2-5 years [n(%)] 13(16.5%) 5(22.7%) 0.534
6-9 years [n(%)] 54(68.3%) 17(77.3%) 0418
10-13 years [n(%)] 12(15.2%) 0(0%) 0.064
Macrolide antibiotics treatment Frequency of pre-hospitalization [n(%)] 79(100%) 22(100%)
Disease course of initial use (days) 27+13 44+26 0.008
1-3[n(%)] 62(78.5%) 10(45.4%) 0.002
4-6[n(%)] 16(20.2%) 8(36.4%) 0.116
7-10[n(%)] 1(1.3%) 4(18.2%) 0.008
Pre-hospitalization treatment duration (days) 29+13 56+24 0.001

MP-nonPB group, Children infected with only Mycoplasma pneumoniae did not have plastic bronchitis

MP-PB, Plastic bronchitis cases only had Mycoplasma pneumoniae infection

Disease course of initial use, The duration of the disease when using macrolide antibiotics for the first time

Pre-hospitalization treatment duration, The total number of days of using macrolide antibiotics before hospitalization
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The frequency of plastic phlegm embolism in each lung
lobe was statistically analysed (Fig. 4C). The three lobes
with the highest frequency of these embolisms were the
left lower lobe in 22 cases (45.8%), the right lower lobe
in 18 cases (37.5%), and the left upper lobe in 14 cases
(29.2%). Additionally, there were 9 cases of lung necrosis
in the PB group, with 6 cases (66.7%) mostly occurring
in the left lower lung lobe. Among the remaining cases
of lung necrosis, there were 2 cases (22.2%) in the right
lower lobe and 1 case (11.1%) in the right middle lobe.
Although there was a greater frequency of plastic sputum
embolism in the left upper lobe, no lung necrosis was
observed.

Discussion

Childhood infectious pneumonia is a common cause of
hospitalization in children [13]. PB is a serious compli-
cation of pneumonia that can lead to respiratory failure.
Due to PB being a rare lung disease, effective informa-
tion that can provide clinical guidance is still limited.
The differentiation of PB from pneumonia is a challenge
for paediatricians. In this study, there was no history of
the expulsion of plastic casts via coughing in the affected
children. The symptoms and signs of children with pneu-
monia can not provide specific diagnostic evidence.
However, the large infiltrative shadow that is observed on

chest radiography in children with pneumonia may be an
effective warning signal. We collected case information
based on the detection of large infiltrative shadows for
analysis and obtained several interesting results.

Our findings suggest that children in the PB group
were younger in age. Notably, children between 2 and
5 years of age were more commonly observed in the PB
group than in the non-PB group. We observed that 87.5%
of patients in the PB-nonMP group were between the
ages of 2 and 5 years. However, 77.3% of patients in the
PB-MP group were between the ages of 6 and 9 years.
This age difference may help in identifying the risk of PB
and the category of pathogenic infection.

Multiple pathogens can infect the lungs as potential
causes of PB, such as MP [14], influenza A virus [15],
influenza B virus [16], adenovirus [17], bocavirus [18],
respiratory syncytial virus [19], Haemophilus influen-
zae [4], Bordetella parapertussis [20], Aspergillus [21]
and Tropheryma whipplei [22]. Our research revealed
that MP was common in PB cases infected with a sin-
gle pathogen, followed by those infected with bocavirus.
Mixed infection is also an important component of child-
hood pneumonia [23]. A total of 41.7% of cases in the PB
group demonstrated mixed infections in this study. In
this study, one patient with PB was infected with a mix-
ture of Staphylococcus haemolyticus and Acinetobacter
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baumannii. These two bacterial pathogens may be poten-
tial causes of PB formation. There have been no previ-
ous reports on the correlation between Staphylococcus
haemolyticus and PB, as well as between Acinetobacter
baumannii.

In our study, compared with those in the non-PB
group, most of the patients in the PB group had a longer
duration of illness before hospitalization. Further analy-
sis revealed that most of the patients in the PB-MP group
had been hospitalized for more than 7 days because of the
onset of symptoms. However, in the PB-nonMP group,
most of the patients were hospitalized within 7 days of
onset. The reason for this phenomenon may be related
to the greater proportion of patients with poor appetite,
weakness, and difficulty with breathing in the PB-nonMP
group. Symptoms and signs related to the severity of the
condition have received increasing attention. However,
children in the PB-MP group exhibited prominent symp-
toms of high fever and prolonged fever duration.

The presence of bronchial plastic casts is correlated
with atelectasis and pulmonary consolidation [24].
There was no significant difference in lung consolidation
observed between the PB group and the non-PB group.
However, there was a significantly greater proportion of
atelectasis observed in the PB group. In addition, pleu-
ral effusion was common in the PB group, accounting for
up to 60.4% of cases, whereas it was less common in the
non-PB group, accounting for only 2.2% of cases. Previ-
ous studies have also reported a greater proportion of
pleural effusion in PB induced by MP infection [5]. There
is uncertainty as to when pleural effusion occurs in PB
patients. PB patients with pleural effusion were analysed
in this study. Our results suggested that the majority of
infected patients with MP developed pleural eftfusion at
7 days after onset. However, in the PB-nonMP group,
pleural effusion was detected within a shorter period of
onset. MP infection may differ from other pathogens in
terms of disease progression. Moreover, MP infection
can involve multiple systems that function outside of
the lungs [25]. Our findings suggested that the abnormal
increases in D-D dimer, LDH, and ALT in the PB group
were related to MP infection.

In this investigation of large areas of inflammatory
infiltration in the lungs, the proportion of MP infection
was significantly greater than that of the identified patho-
gens. Moreover, the proportions of MP infection in the
non-PB group and PB group were 91.2% (125/137) and
83.3% (40/48), respectively. Macrolide antibiotics are
commonly used for treating MP infection. Therefore, we
analysed the effects of macrolide antibiotic treatment
on the induction of plastic bronchitis caused by Myco-
plasma pneumoniae infection. We screened cases of a
single Mycoplasma pneumoniae infection and conducted
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data analysis. Our research had shown that treatment
with macrolide antibiotics in the early stages of disease
development might reduce the risk of developing plastic
bronchitis. In addition, when the duration of treatment
with macrolide antibiotics is significantly prolonged and
the condition does not improve, it is necessary to be alert
for the presence of plastic bronchitis.

We found that the frequency of plastic casts occur-
ring in the lower lobes of both lungs was very high. In
the PB group, several cases of pulmonary necrosis were
observed, which mainly occurred in the left lower lobe of
the lung. The inflammatory response caused by infection
leads to pathological changes in local lung tissues [26].
The mechanism of pulmonary necrosis may be related to
reduced or absent local blood circulation, such as occurs
in vascular inflammation and thrombosis [27].

There were several limitations in this study. (1) The
sample size in this study was small, especially with
respect to patients with plastic bronchitis. Therefore, the
results of statistical analysis may be biased. (2) Due to the
fact that plastic bronchitis is a rare lung disease, it was
difficult to increase the sample size with respect to cases
of PB. Therefore, comparisons between different patho-
gens are limited. (3) There was a lack of prognostic data
analysis for plastic bronchitis and lung necrosis in this
study. Due to incomplete data on outpatient follow-up
visits after discharge, none of these data were included in
the study. (4) Although pathogen testing was performed
as thoroughly as possible during hospitalization, fac-
tors such as detection sensitivity and sample quality may
have affected the results of pathogen testing. (5) Due to
the fact that some patients are hospitalized after a pro-
longed period of onset, we were unable to determine
whether there were other pathogenic infections present
in the early stages of the disease. Although there are sev-
eral limitations of this study, we hope that our research
data can provide useful assistance to clinical physi-
cians in diagnosing and managing patients with plastic
bronchitis.

Conclusions

Our results demonstrated that there are single-pathogen
infections and multipathogen coinfections in PB. Addi-
tionally, MP is the main pathogen that causes PB. Dis-
ease progression may have been faster in the PB-nonMP
group. Furthermore, PB may be a potential cause of pul-
monary necrosis. PB exhibits diverse clinical manifesta-
tions due to host and pathogen factors. Our research
provides a theoretical basis for the clinical identification
of PB.

Abbreviations
PB Plastic bronchitis
MP Mycoplasma pneumoniae
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