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Dear Editors,

In recent years, human adenovirus (HAdV) infection has

been prevalent in various regions in China (Duan et al.

2021). Research in Guangzhou reported that 9.14% of fatal

pneumonia cases showed HAdV-PCR positive (Ou et al.

2007). The severity and high mortality caused by HAdV

have aroused the attention of pediatricians. Plastic bron-

chitis (PB) is a critical disease characterized by the for-

mation of the casts of the bronchial tree that obstructs the

airway, while the pathogenesis is not yet clear. PB is

divided into two types according to its pathological mani-

festations (Seear et al. 1997), in which type I (inflamma-

tory) is composed of fibrin and a large number of

inflammatory cells (eosinophils, neutrophils, etc.), and it

occurs in infectious disease mostly. Influenza virus and

Mycoplasma pneumoniae were the most common patho-

gens of PB in China (Guo et al. 2017; Ding et al. 2014). So

far, adenovirus PB was rarely reported. Herein we sum-

marized a total of 10 cases with adenovirus PB from July

2012 to December 2019 diagnosed in our hospital, hoping

to provide a reference for clinical diagnosis and treatment.

There are four males and six females in our study, the

age of onset ranged from 10 months to 15 years and

7 months, 80% of the children were younger than 5 years

old. All children had no underlying diseases such as con-

genital heart disease, asthma or pulmonary cystic fibrosis,

but one patient (number 3 in Table 1) had bronchiectasis,

bronchial stenosis, and a history of left lower pulmonary

lobectomy. All patients had fever and cough, and the peak

temperature ranged from 38.6 �C to 41.0 �C, with an

average course of fever being 9.80 ± 6.563 days. Eight

patients had dyspnea, five had wheezing, and two were

dispirited. Reduced breath sounds of the lungs were found

in all patients, among which eight showed moist rales or

wheezing sounds. Among the 10 patients, five children had

a white blood cell count less than 4 9 109/L (normal ref-

erence range 4 9 109/L–10 9 109/L), and six children had

elevated C-reactive protein (CRP) (normal reference

range\ 8 mg/L), while five patients had significantly

increased procalcitonin (PCT) (normal reference

range\ 0.05 ng/L). Five children had elevated transami-

nase, seven patients had increased lactate dehydrogenase,

two patients developed abnormal coagulation function,

three patients developed hypoproteinemia and seven

patients developed anemia.

To investigate the pathogens in those PB patients, all

children underwent sputum and bronchoalveolar lavage

fluid (BALF) ELISA test (D3 Ultra DFA Respiratory Virus

Screening & ID Kit, ShangHai, China) for pathogen anti-

gens (respiratory syncytial virus, adenovirus, influenza A

virus, influenza B virus, type 1–3 parainfluenza virus) and

nucleic acid test for adenovirus [Respiratory Adenovirus

DNA Diagnostic Kit (PCR-Fluorescence Probing)], and

Mycoplasma pneumoniae [Mycoplasma Pneumoniae DNA

Diagnostic Kit (PCR-Fluorescence Probing), Shengxiang

Biotechnology, Hunan, China). Serum ELISA tests for

enterovirus EV-A71 IgM (EV71 -IgM kit, EI20201207A,

Wantai Biopharm, Beijing, China), Coxsackie group B

virus IgM (Coxsackie group B virus IgM kit, Beier, Beijing,

China), Mycoplasma pneumoniae IgM [Diagnostic Kit for

Measurement of Antibodies to Mycoplasma pneumoniae

(Fassive Particle Agglutination), SERODIA-MYCO II],

Epstein-Barr virus IgM and IgG (EBV IgM kit,

E201201BV; EBV IgG Kit, E201201BX, EUROIMMUN

PerkinElmer company) antibodies were performed as well.
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Pathogen tests showed HAdV antigen positive in seven

children, while all patients showed HAdV-PCR positive,

with the viral load ranged from 9.34 9 103 copies/mL to

1.14 9 108 copies/mL (Table 2). Seven patients showed

bacteria co-infection and the most common pathogen was

Streptococcus pneumoniae by sputum culture. Two

patients showed co-infection with another virus. There

were no Mycoplasma pneumoniae and influenza virus

detected.

All chest CT examinations before bronchoscopy showed

consolidation or atelectasis (Fig. 1), including four patients

with lung consolidation and atelectasis, five with only lung

consolidation, and one with only atelectasis, besides, five

patients showed pleural effusion. Six patients underwent

airway reconstruction, and four of them (66.7%) showed

bronchial occlusion or unclear. Adenovirus and inflam-

matory mediators can cause edema, hyperemia, and

necrosis of bronchial and bronchiolar mucosa, as well as

increased mucus secretion thus blocking the lumen (Na-

tional Health Commission of the People’s Republic of

China and National Administration of Traditional Chinese

Medicine, 2019). Tracheoscopy found that all patients’

airway was blocked by branching casts (Fig. 2), and one

patient was associated with purulent changes. About 50%

(5/10) of the patients’ casts distributed in the right lung,

40% (4/10) distributed in the left lung and 10% (1/10)

covered both lungs. And 70% of the casts involved a single

lung lobe, without obvious distribution differences. Cast

biopsy from one patient in our group showed a large

amount of fibrin and inflammatory exudates, consistent

with the performance of type I PB. Five patients underwent

cytological examination of alveolar lavage fluid and

showed significantly increased nucleated cells (Table 2).

The average time to remove the casts was

10.7 ± 3.917 days after the onset of fever. Seven patients

performed at least twice tracheoscopy therapy during

hospitalization, and one patient experienced four times

bronchoscopy because of extensive secondary bronchial

obstruction and failed to get a complete removal. Other six

patients found no PB recurrence after three days interval of

the first time. Two patients were readmitted to the hospital

because of atelectasis twenty days after discharge, and no

casts were found by bronchoscopy, These results suggest

that there is no recurrence of adenovirus PB in short term,

but multiple times of bronchoscopy lavage treatments still

have a certain effect on the early expansion of atelectasis,

the absorption of lung lesions, and the shortening the

hospital stay (Zhao et al. 2020).

There is no recommended effective drug for adenovirus

pneumonia (National Health Commission of the People’s

Republic of China and National Administration of Tradi-

tional Chinese Medicine, 2019) and current treatment

strategies mainly focus on symptomatic and supportiveT
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care such as oxygen therapy and respiratory support,

immunomodulators (such as globulin and glucocorticoids),

and bronchoscopy, etc. In our study, 90% (9/10) of the

patients required oxygen therapy, two of them received

tracheal intubation and mechanical ventilation, and three

required non-invasive ventilation. Some patients’ dyspnea

was relieved before the removal of casts, which is much

less severe compared with previous reports that children

with influenza virus PB all require mechanical ventilation

about 2.5 days after the onset of disease (Bai et al. 2015).

We think it is because the influenza virus had extensive

lesion areas including bronchi, bronchiole and alveolar

epithelium, and can progress to multiple lung lobes and

cause severe damage rapidly, while most of the adenovirus

casts in our group have limited lung lobes involvement, so

most dyspnea in our group is less severe. The time of PB

discovered and duration of mechanical ventilation in our

group are similar compared with Mycoplasma pneumoniae

PB (Jiang et al. 2019). Antibiotics therapy should be

considered when bacterial coinfection is detected. Ten

children in our study who had obvious infection-toxic

manifestations were considered to have bacterial co-in-

fections or bacterial infections that cannot be completely

excluded and were treated with antibiotics. 30% of the

children in our group were treated with intravenous

methylprednisolone to reduce inflammation. It is reported

that early use of glucocorticoid when it causes obvious

systemic inflammatory response has a certain effect on

inflammation control and disease relief (Zhang et al. 2016).

Intravenous immunoglobulin (IVIG) was used in four

patients in our study. All patients underwent bronchoscopy

lavage treatment and were treated with N-acetylcysteine in

the trachea through bronchoscopy. Bronchoscopy is cur-

rently considered to be the preferred treatment for PB

(Rubin, 2016).

There were eight patients complicated with respiratory

failure, one with ARDS, five with liver function impair-

ment, two with myocardial function impairment, two with

toxic encephalopathy, and one with secondary hemophilia

syndrome. Eight patients were discharged and their average

length of hospital stay was 11.38 ± 3.335 days. Two

children died, one due to the casts couldn’t be taken out

and resulted in persisting hypoxemia, another died of

secondary hemophagocytic syndrome. This mortality of PB

is much higher than previously reported (8.0% to 11.9%) in

China (Liang and Huang, 2016; Zhu et al. 2013). Among

the eight survived children, telephone follow-up showed

two of them had repeated wheezing after activities, whe-

ther adenovirus PB patients have a higher incidence of

bronchiolitis obliterans needs to be further studied.

To date, only two cases of adenovirus PB have been

reported in the literature (Lu and Zheng 2018; Zhang et al.

Table 2 Pathogen detection in ten adenovirus plastic bronchitis patients.

No. Sputum HAdV load

(copies/mL)

BALF HAdV load

(copies/mL)

BALF nucleated cell count (9 106/L, percentage in

total nucleated cell)

Co-infected pathogens

1 1.56 9 107 6.77 9 106 2459 (MØ 69%, Lymph18%, Nuet 12%) EBV

2 2.44 9 107 1.27 9 105 Undone Streptococcus pneumoniae

3 9.34 9 103 Undone 42,800 (Nuet 87%, MØ 5%, Lymph 3%) Pseudomonas aeruginosa

4 1.62 9 106 3.16 9 105 19,680 (Lymph 52%, MØ 15%, Nuet 14%) Streptococcus pneumoniae,
EBV, CVB

5 1.14 9 108 5.19 9 107 Undone Haemophilus influenzae

6 2.93 9 104 Undone 2000 (Lymph 18%, Nuet 52%, MØ 23%) Moraxella catarrhalis

7 6.98 9 106 Undone 24,800 (Nuet 37%, Lymph 32%, MØ 29%) Not found

8 1.02 9 107 Undone Undone Escherichia coli

9 Negative (antigen-

positive)

1.18 9 106 Undone Streptococcus pneumoniae

10 Undone (antigen-

positive)

Positive(viral load

unknown)

Undone Not found

MØ, Macrophage; Lymph, Lymphocyte; Nuet, Neutrophile; CVB, Coxsackie group B virus. EBV, Epstein-Barr virus.

Fig. 1 Chest CT showing consolidation and atelectasis in the inferior

lobe of the right lung before bronchoscopy (A) and distinct

improvement of chest X-ray after 3 days of bronchoscopy (B).
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2020) and no deaths were reported. One of the two cases

was induced by HAdV-7 and received extracorporeal

membrane oxygenation (ECMO) treatment for one week,

the type II respiratory failure was corrected after removing

the casts through bronchoscopy, which suggested that

adenovirus PB can be improved with early active treatment

and timely removal of casts when no serious secondary

complications occurred.

In conclusion, HAdV pneumonia can cause PB. When

dyspnea occurs, especially refractory hypoxemia accom-

panied with reduced respiratory sounds, consolidation or

atelectasis in imagines and abnormalities in airway

reconstruction, HAdV PB should be highly considered. The

timely application of bronchoscopy plays an important role

in disease recovery and prognosis.
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