Clinical Characteristics Analysis of Bronchopneumonia in Children: A Retrospective Study Based on 418 Cases


Objective: To analyze the clinical characteristics of 418 children with bronchopneumonia and provide evidence for early clinical identification and intervention.  
Methods: A retrospective analysis was conducted on 418 children with bronchopneumonia who were admitted to the Traditional Chinese Medicine Hospital of Yulin City and underwent six respiratory pathogen tests (fluorescent PCR method) and chest X-rays. The diagnostic criteria were based on the Zhu Futang Practical Pediatrics (8th edition) [2]. Statistical analysis included age distribution, primary initial symptoms (fever, cough, fever with cough), laboratory results (bacterial, mycoplasma, viral), and imaging findings (chest X-ray).  
Results: In this study, children aged 1–7 years accounted for the highest proportion of bronchopneumonia cases (67.2%), followed by those aged 8–14 years (25.1%), <1 year (7.2%), and >14 years (1.0%). The most common initial symptom was cough (59.57%), followed by fever with cough (30.38%). Viral infections were the most prevalent (55.98%), followed by mycoplasma infections (38.28%). Bilateral lung involvement (67.2%) was more common than unilateral involvement (32.8%).  
Conclusion: Bronchopneumonia is most prevalent in children aged 1–7 years, and cough is the most common initial symptom. Clinical attention should focus on early diagnosis and treatment for this age group. Viral infections are the leading cause of bronchopneumonia, and bilateral lung involvement is common.  
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Introduction
[bookmark: _GoBack]Bronchopneumonia is a common lower respiratory tract infection in children, primarily caused by bacterial, viral, or mycoplasma infections. Clinical manifestations include fever, cough, shortness of breath, etc., and severe cases may lead to respiratory failure. Yulin City is located in a mid-temperate semi-arid continental monsoon climate zone with a dry climate (Su et al., 2024; Alfarizi et al., 2024). Coal resource development contributes to environmental pollution, which may exacerbate the frequency of extreme weather events (heatwaves, cold spells). Numerous studies have highlighted the association between meteorological factors and population health indicators under different climate change scenarios [1]. This study analyzes the clinical data of 418 children with bronchopneumonia to explore their age distribution and clinical characteristics, aiming to improve early diagnosis and intervention for pediatric bronchopneumonia.  

1. Materials and Methods 
1.1 Study Subjects
Inclusion criteria: Children with bronchopneumonia admitted to the Traditional Chinese Medicine Hospital of Yulin City between January 2024 and December 2024, all of whom underwent chest X-rays and six respiratory pathogen tests. All cases met the diagnostic criteria of Zhu Futang Practical Pediatrics.  
Exclusion criteria: Patients with underlying respiratory diseases such as tuberculosis, bronchopulmonary dysplasia, congenital respiratory tract malformations, lung tumors, bronchiolitis obliterans, airway foreign bodies, or ciliary dyskinesia; those with other severe systemic diseases; and those with congenital immune deficiencies, congenital heart disease, malnutrition, or congenital genetic metabolic diseases.  
1.2 Research Methods
A retrospective analysis was conducted on 418 children with bronchopneumonia who met the study criteria. Data collected included age and initial symptoms. All patients underwent six respiratory pathogen tests (fluorescent PCR method) and chest X-rays upon admission.  
1.3 Statistical Methods 
Descriptive statistical analysis was performed using SPSS 26.0 software. Categorical data were expressed as numbers/percentages (n/%).  

2. Results 
2.1 Age Distribution
Table 1 Age Distribution Characteristics of Children with Bronchopneumonia
	Age group
	Case count
	Percentage(％)

	<1 year
	30
	7.18

	1-7 years
	279
	66.75

	8-14years
	105
	25.12

	>14years
	4
	0.96

	Total
	418
	100.00


High-risk age group: 1–7 years (66.75%), followed by 8–14 years (25.12%).  
2.2 Initial Clinical Symptom
Table 2 Distribution Characteristics of Initial Symptoms in Children with Bronchopneumonia
	Chief Complaint
	Case count
	Percentage(％)

	Pyreia
	42
	10.05

	Cough
	249
	59.57

	Fever accompanied by cough
	157
	30.38

	Total
	418
	100.00


Cough alone (59.57%) was the most common initial symptom, followed by fever with cough (30.38%).  
2.3 Etiological Examina
Table 3 Etiological Distribution Characteristics of Children with Bronchopneumonia
	Etiological testing
	Case count
	Percentage(%)

	Virus
	234
	55.98

	Mycoplasma
	160
	38.28

	Bacteria
	24
	5.74

	Total
	418
	100.00


Viral infection was the most prevalent (55.98%), followed by Mycoplasma pneumoniae infection (38.28%).
2.4 Laboratory Findings (Chest X-ray)
Typical Manifestations: Bilateral patchy infiltrates accounted for 67.2%, while unilateral patchy infiltrates accounted for 32.8%.  

3. Discussion 
3.1 Age Distribution Characteristics
The results of this study indicate that bronchopneumonia is most prevalent in children aged 1–7 years (67.2%), followed by those aged 8–14 years (25.1%), which is consistent with multiple domestic and international studies. The incidence of pneumonia in urban Chinese children under 5 years is 65.8 per 1,000 child-years, higher than that in high-income countries (44.6 per 1,000 child-years), while the incidence in children aged 5–9 years is 17.37 per 1,000 child-years and 3.07 per 1,000 child-years in those aged 10–17 [3]. This age distribution may be related to the following factors:  
Immune System Development Characteristics: The immune system of children aged 1–7 years is not fully mature, particularly the respiratory mucosal immune function, which is weak and susceptible to pathogen invasion.  
Collective Living Environment: Children in this age group are often in daycare or primary school settings, where group gatherings increase the risk of cross-infection.  
Respiratory Anatomical Characteristics: The bronchial tubes of infants and young children are relatively narrow, with poor ciliary movement function and weak sputum expulsion ability, which can easily lead to aggravated infections.  
3.2 Analysis of Clinical Symptom Characteristics 
In this study, cough (59.57%) was the most common initial symptom, followed by fever with cough (30.38%) and fever alone (10.05%), suggesting that cough may be an important indicator for early identification of bronchopneumonia. Some children (16.5%) presented only with cough or low-grade fever, which could easily be misdiagnosed as a common cold. Clinical differentiation requires combining lung auscultation (moist rales, wheezing) and imaging findings (patchy infiltrates). Notably, 29 cases (6.9%) exhibited wheezing symptoms, suggesting possible viral infection (e.g., respiratory syncytial virus) or allergic factors, necessitating differentiation from bronchial asthma. Additionally, some children (11.2%) presented with systemic symptoms such as loss of appetite and lethargy, indicating more severe conditions and requiring vigilance for complications (e.g., empyema, respiratory failure).  
3.3 Etiological Analysis and Optimization of Treatment Strategies
In this study, bacterial infections accounted for 5.74% (24/418), viral infections accounted for 55.98% (234/418), and Mycoplasma pneumoniae (MP) accounted for 38.28% (160/418). Among hospitalized children with pneumonia, the proportion of viral infections can reach 46.9%–73% [4]. MP is one of the main pathogens of pneumonia in China, with a detection rate of 8%–60% [5]. Among the 124 children aged 7 years and older, 99 cases were MP-positive, accounting for 79.84% (99/124), which may be related to the nationwide MP epidemic that year. Based on clinical practice, the following treatment optimization suggestions are proposed:  
3.3.1 Bacterial Infections 
Mild Cases: First-line treatment with amoxicillin or cefixime for 5–7 days, with a clinical efficacy rate of over 85%.  
Severe Cases or Those at High Risk of Drug Resistance: Upgrade to piperacillin-tazobactam or cefotaxime, with azithromycin added if necessary to cover atypical pathogens.  
3.3.2 Viral Infections 
Respiratory Syncytial Virus (RSV): Supportive care is primary; severe cases may consider nebulized ribavirin or interferon.  
Influenza Virus: Early administration of oseltamivir can shorten the disease course and reduce the risk of complications.  
3.3.3 Mycoplasma Infections
First-line treatment with azithromycin (10 mg/kg/d for 3–5 days). For drug-resistant cases, doxycycline (for children ≥8 years) or moxifloxacin may be used (with strict risk assessment).  
3.4 Impact of Environment and Nursing on Prognosis 
Extreme low temperatures in Yulin City during winter (-20°C to -33.7°C) can cause constriction of respiratory mucosal blood vessels, reduce local immunity, and increase infection risk. This study recommends:  

Home Care: Maintain appropriate temperature and humidity (20–24°C, 50%–60%), and avoid smoke and cold air irritation.  
Nutritional Support: Provide high-calorie, easily digestible meals and supplement with vitamins A and D to enhance mucosal repair capacity .  
Complication Monitoring: Closely monitor respiratory rate, blood oxygen saturation, and mental response, and be vigilant for signs of severe progression.  

4. Conclusion
The clinical characteristics of bronchopneumonia in children are closely related to age, environment, and other factors. It is most prevalent in children aged 1–7 years, and cough is the most common initial symptom. Clinicians should focus on early diagnosis in children aged 1–7 years, and statistical analysis shows that viral infections are significantly more common in this age group. Individualized treatment plans should be developed based on clinical symptoms, imaging, and laboratory findings. Mycoplasma infections are more common in children over 7 years old, and resistance to macrolides has increased significantly. Studies have shown that short-term use of doxycycline in children under 8 years old does not cause tooth staining or enamel hypoplasia [6]. In cases of treatment failure with first-line antibiotics or severe conditions, doxycycline may be considered after fully informed parental consent, with appropriate dosage and duration [7, 8]. Simultaneously, strengthen respiratory care and complication prevention to improve cure rates and prognosis.  

5. Limitations and Prospects 
5.1 Limitations  
This study only collected data from the pediatric inpatient department of the Traditional Chinese Medicine Hospital of Yulin City, making it a single-center study with a small sample size and limited representativeness. More prospective research data are needed. As a retrospective study, recall bias may exist.  
5.2 Prospects 
Future multicenter studies could further explore the distribution of pathogens and changes in drug resistance to provide a basis for precise treatment.  
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