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Abstract: Although infection with Mycoplasma pneumoniae is generally self-limited, it may cause refractory or life-threatening
pneumonia with pulmonary or extrapulmonary complications. Necrotizing bronchitis is a rare condition with a high mortality rate. The
present report describes a patient with mycoplasma pneumonia and necrotizing bronchitis that caused airway obstruction. A 7-year-old
girl presented with fever and cough and was hospitalized. Her symptoms did not improve, and mild hypoxemia was observed.
Fiberoptic bronchoscopy revealed diffuse bronchitis with necrotic and hemorrhagic material obstructing the bronchus. The necrotic
tissue was removed directly, unblocking the airways. This case underscores the importance of fiberoptic bronchoscopy for early
diagnosis and treatment of severe respiratory complications associated with Mycoplasma pneumoniae infection, such as necrotizing
bronchitis. Early recognition and timely intervention are critical to improving patient outcomes in such cases.
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Introduction

Mycoplasma pneumoniae (MP) is a frequent cause of respiratory system infections in children. Mild cases may be self-
limiting, with no particular treatment being required.’ Severe pulmonary complications, including obliterative bronchitis,
bronchiectasis, pleural effusion, acute respiratory distress syndrome (ARDS),” necrotizing pneumonitis,® and necrotizing
bronchitis have been reported to be rare manifestations of M. pneumoniae infection. The present report describes
a pediatric patient with necrotizing bronchitis.

Case Presentation

A previously healthy 7-year -old girl was admitted to the Department of Pediatrics in August 2023 with a 4-day history of
fever and dry cough. She had a continuous high fever and paroxysmal cough, but no phlegm or shortness of breath. There
was no family history of cardiovascular disease, coagulation disorder or any other systemic immune disorder. On
examination, the patient weighed 25.0 kg and had a body temperature of 39.0°C. Her respiratory rate was 24 breaths/
min, her heart rate was 120 beats/minute; and her oxygen saturation was 96% during lung auscultation, respiratory sound
of Rhonchi was noted. Her capillary refill time was less than 2 sec, her white blood cell count was 6.7x10°/L, and her
platelet count was 156 x10°/L. Her hemoglobin, C-reactive protein (CR), procalcitonin, and interleukin (IL)-6 concen-
trations were 124 g/L, 30.58 mg/dl, 0.09 ng/mL, and 19.6 pg./mL, respectively. Liver and renal function tests and
electrolyte concentrations were normal. Nasopharyngeal swabs were negative for adenovirus antigen, respiratory
syncytial virus antigen, influenza A virus antigen, and influenza B virus antigen. Her erythrocyte sedimentation rate
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was 92 mm/h, and her D-dimer and serum ferritin concentrations were 740 pu/L and 157.96 ng/mL, respectively. Chest
radiography revealed a high-density patchy shadow in the lower left lung and a blunt left costophrenic angle (Figure 1).

Following treatment with intravenous azithromycin (10 mg/kg) once daily, the patient had a recurrent fever, an
increasing cough, and an oxygen saturation of 92%. Chest computed tomography (CT) on the fifth day showed
a schistose density in the lower lobe of the left lung with partial consolidation (Figure 2). Fiberoptic bronchoscopy,
performed because there was no improvement in symptoms, showed diffuse bronchitis with necrotic mucosal and
hemorrhagic materials partially obstructing the Bronchus and both bronchi (Figure 3). Pathological examination revealed
exfoliated epithelial cells and tissue cells in the inflammatory exudative necrotic tissue (Figure 4), with the latter treated
with an additional injection of 80 mg/kg ceftriaxone.

Figure | Chest-X-ray of the present patient, using a blunt left costophrenic angle, showing a high-density patchy area in the lower left lung.

Figure 2 Computed tomography (CT) scan of the present patient, showing: a schistose of density in the lower lobe of the left lung with partial consolidation.
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Figure 3 Fiberoptic bronchoscopy of the present patient, showing diffuse tracheobronchitis with necrotic mucosal and hemorrhagic materials partially obstructing the
Bronchus and both bronchi.

Figure 4 Histopathological examination of inflammatory exudative necrotic lung tissue from the present patient, showing exfoliated epithelial cells and tissue cells (original
magnification x100).

Targeted next-generation sequencing showed M. pneumoniae with an A2063G mutation, conferring resistance to
antibiotics, in bronchoalveolar lavage fluid (BALF). Azithromycin was discontinued, and the patient was started on oral
clarithromycin, but the family refused treatment with doxycycline.>* BALF culture showed bacterial growth without
pathogenic bacteria, leading to a cessation of ceftriaxone treatment. The patient’s symptoms improved significantly after
bronchoscopy. Chest radiography performed four days after the bronchoscopy, showed a slight increase in fibrous stripes
in both lungs, being slightly more prominent in the left lung (Figure 5). The patient continued oral clarithromycin
treatment for 10 days. At an outpatient follow-up two months after treatment, she showed no respiratory symptoms.

Discussion
M. pneumoniae is a common pathogen that causes community-acquired pneumonia (CAP) in children, Although
M. pneumoniae pneumonia in most patients is a self-limiting illness, some patients may develop serious pneumonia,
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Figure 5 X-ray four days after bronchoscopy, showing a slight increase in fibrous stripes in both lungs, with the increase in the left lung being slightly more prominent.

which can lead to various pulmonary and extrapulmonary complications. Some of these complications can be life
threatening, such as necrotizing pneumonia, pulmonary thromboembolism, acute respiratory distress syndrome (ARDS),
and necrotizing bronchitis. The present patient was diagnosed with necrotizing bronchitis complicated by
M. pneumoniae, a rare condition.

Necrotizing bronchitis is an infrequently encountered necrotic inflammatory process. It can be caused by viral and
bacterial infections,”® mechanical ventilation,” rheumatoid arthritis, and ulcerative colitis, as confirmed by histological
examination of bronchoscopy samples. Treatment of patients with necrotizing bronchitis is aimed to control the under-
lying disease, remove necrotic tissue through bronchoalveolar lavage,® and maintain airway patency, thereby preventing
poor outcomes.

The incidence of M. pneumoniae pneumonia refractory to macrolides is increasing. These patients may develop
severe or fatal pneumonia. The pathogenic mechanism of M. pneumoniae pneumonia complicated by necrotizing
bronchitis may involve the invasion of pathogenic microorganisms and mucosal immune responses in the respiratory
tract, destruction of ciliated epithelial cells in the respiratory tract, infiltration of lymphocytes around the bronchi, edema
of cell walls and surrounding tissue, and the secretion of cytokines and chemokines, leading to bronchial epithelial
hyperplasia and necrosis. Inflammation, necrotic epithelium, and mucus secretion can cause obstruction of the bronchial
tubes.”

This report describes a pediatric patient with macrolide-resistant Mycoplasma pneumoniae infection accompanied by
necrotizing bronchitis. Timely bronchoscopic lavage and appropriate treatment are crucial. Although macrolide drugs
may offer some benefits even in cases of macrolide resistance, the use of alternative antibiotics should be considered
based on the severity of the disease,'® some antibiotics are contraindicated in children. For example, fluoroquinolones
can negatively influence the growth of bones and articular cartilage, and tetracyclines may cause enamel hypoplasia and
exert adverse effects on the bones.

Conclusion
In conclusion, necrotizing bronchitis can be caused by M. pneumoniae without bacterial co-infection. Gradual aggrava-
tion of symptoms and hypoxemia in patients with M. pneumoniae pneumonia may result in complicated airway

80 https: Infection and Drug Resistance 2025:18



Li et al

obstruction or necrotizing bronchitis. Bronchoscopy has diagnostic and therapeutic applications in patients with necrotiz-
ing bronchitis. It can help clarify the etiology. Bronchoalveolar lavage fluid (BALF) can be analyzed using targeted next-
generation sequencing to identify pathogen biology, remove necrotic tissue from blocked air ducts, and maintain airway
patency.®!'""!? Critically ill patients with drug-resistant M. pneumoniae infections and those with signs of clinical
deterioration may benefit from switching antibiotics or from an appropriate period of corticosteroid treatment. '’

The exact mechanism of action underlying the development of necrotizing bronchitis remains unclear. Clinical
manifestations are often non-specific, and the diagnosis is based on bronchoscopy. Moreover, The outbreak of drug-
resistant M. pneumoniae infections world. In China, resistance rates exceeded 80% in 2023."* This rise in resistance has
led to an increase in patients with severe infections. The number of patients with necrotizing bronchitis caused
by M. pneumoniae is expected to grow in the future.

Abbreviations
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