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ABSTRACT

Coronavirus disease 2019 (COVID-19) is usually less severe in children and adolescents 
than in adults. However, it can cause severe respiratory illness in a small proportion of 
children with risk factors. Here, we report a rare case of a 10-year-old boy with postinfectious 
bronchiolitis obliterans that developed after pneumonia caused by severe acute respiratory 
syndrome coronavirus-2 (SARS-CoV-2). This patient was previously healthy apart from a 
high body mass index (BMI, 30.13; 99.6th percentile for the age bracket), history of preterm 
birth (35 weeks), and low birth weight (1,850 g). He had persistent exertional dyspnea after 
recovering from SARS-CoV-2-related pneumonia. Spirometry revealed obstructive lung 
disease with the following results: predicted forced vital capacity (FVC%pred), 71%; forced 
expiratory volume in 1 second (FEV1%pred), 63%; FEV1/FVC, 0.81; and forced expiratory 
flow25-75%pred, 55%. Chest computed tomography showed multifocal areas of parenchymal 
hyperlucency and mosaic attenuation in both lungs. This case suggests that careful 
observation of children with obesity and low birth weight is necessary after recovery from 
SARS-CoV-2-related pneumonia.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is caused by severe acute respiratory syndrome 
coronavirus-2 (SARS-CoV-2). Its severity spectrum in children and adolescents ranges from 
asymptomatic to life-threatening. There have been rare cases of COVID-19-related pediatric 
deaths or long-term pulmonary complications.1-4

Postinfectious bronchiolitis obliterans (PIBO) is a chronic, irreversible, obstructive lung 
disease following severe lower respiratory-tract injury, especially during early childhood.5,6 
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SARS-CoV-2 can cause severe lower respiratory-tract inflammation. Therefore, PIBO is 
possible after COVID-19. There are a few reports of pediatric PIBO, with most patients being 
< 3 years old.7-9 However, there are no reports of pediatric PIBO developing after COVID-19 
in the Korean population. Here, we report the case of a 10-year-old boy who developed PIBO 
after recovering from SARS-CoV-2-related pneumonia.

CASE DESCRIPTION

On January 3, 2022, a 10-year-old boy with COVID-19 was referred to our hospital. 
Approximately 1 month before his COVID-19 diagnosis, he was treated at a local hospital for 
respiratory symptoms of cough, sputum, and rhinorrhea, without dyspnea. At that time, 
rapid antigen SARS-CoV-2 testing, reverse transcriptase polymerase chain reaction (RT-PCR) 
for Mycoplasma pneumoniae (MP), and RT-PCR for multiplex respiratory virus (adenovirus, 
coronavirus NL63/229E/OC43, human metapneumovirus, human rhinovirus A–C, influenza 
A/B, parainfluenza 1–3, respiratory syncytial virus, boca virus) were performed; no respiratory 
pathogens were detected. On December 29, 2021, he developed a fever of 38°C. Although he 
had no close contact with anyone with COVID-19, on January 1, 2022, he was diagnosed with 
COVID-19 through an RT-PCR assay of an upper-respiratory-tract sample. From the day after 
diagnosis, the fever subsided. However, he developed dyspnea and started receiving oxygen 
therapy. His condition worsened, and he was transferred to our hospital on January 3, 2022. 
Fig. 1 shows the timeline of the clinical course and treatment. The initial vital signs at our 
hospital were: heart rate, 92/min; blood pressure, 117/78 mmHg; respiratory rate (RR), 22/min; 
oxygen saturation, 93% (oxygen, 1 L/min via nasal prong); and body temperature, 36.5°C. He 
exhibited intercostal retractions but crackling and wheezing were not definite on auscultation. 
The initial laboratory results were 1) white blood cell count, 4,490/μL (19.2% lymphocytes); 2) 
hemoglobin, 14.7 g/dL; 3) platelet count, 213,000/μL; 4) C-reactive protein, 3.30 mg/dL (range, 
0–0.5); 5) D-dimer, 1.29 μg/mL (range, 0–0.5); and 6) interleukin (IL)-6, 10.6 pg/mL (range, 
0–7.0). Cardiac biomarkers were normal. Venous blood gas analysis results were 1) pH, 7.431; 2) 
pCO2, 34.1 mmHg; 3) pO2, 70.0 mmHg; and 4) O2 saturation, 94.7%.
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Fig. 1. Timeline of clinical course and treatment. 
HHFNC = humidified high flow nasal cannula, FiO2 = fraction of inspired oxygen.
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The patient was born healthy without oxygen demand to a 33-year-old mother at 35 weeks 
through cesarean delivery, with a birth weight of 1,850 g (6th percentile) and a monozygotic 
twin brother weighing 2,050 g (15th percentile). Perinatally, he had no specific respiratory 
disease, e.g., bronchopulmonary dysplasia or respiratory distress syndrome. He was 
previously healthy except for allergic rhinitis and had no specific medical history of other 
allergies, including recurrent wheeze and asthma. He never before had severe pneumonia 
requiring oxygen therapy. However, he was obese (body mass index [BMI], 30.13, 99.9th 
percentile; body weight, 66 kg, 99.7th percentile; height, 148 cm, 80.2th percentile). To 
determine the cause of obesity, thyroid-stimulating hormone, free thyroxine, insulin, 
adrenocorticotropic hormone, hemoglobin A1c, and lipid profile tests were performed, 
producing no specific findings. Two days after his diagnosis, his brother was also diagnosed 
with COVID-19. His brother was also previously healthy but obese (BMI, 27.2, 99.5th percentile; 
body weight, 62 kg, 99.2th percentile; height, 151 cm, 90.6th percentile). Table 1 compares the 
medical history and clinical symptoms post COVID-19 between the patient and his brother.

Fig. 2 presents serial chest radiographs of the patient. The initial chest posteroanterior view 
showed bilateral patchy, confluent, ground-glass opacity and consolidation in the mid to lower 
lung zones (Fig. 2A). Remdesivir (1st day, 200 mg; 2nd day, 100 mg) and dexamethasone (6 mg, 
once a day) were administered intravenously on the 1st day of hospitalization. However, humidified 
high flow nasal cannula (HHFNC) oxygen therapy (FiO2, 40%; flow, 40 L/min) was started from 
hospital day (HD) 2 owing to dyspnea worsening. On HD 3, remdesivir was discontinued because 
his heart rate decreased to 60/min, 6 hours after the second dose. From HD 4, oxygen saturation 
was maintained at > 96% and his RR at 21–30/min; subsequently, HHFNC flow was gradually 
reduced. Radiographic findings worsened until HD 3; then, gradual improvement was observed on 
serial follow-up radiographs (Fig. 2B and C). Oxygen supplementation was stopped on HD 8, and 
dyspnea at rest improved. He was discharged on HD 10 (Fig. 1).
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Table 1. Comparison between the patient and his twin brother
Variables Patient Twin brother
Medical history

Gestational age 35 wk 35 wk
Birth weight, g 1,850 2,050

Current physical measurement
Height, cm 148.0 151.0
Body weight, kg 66.0 62.0
BMI 30.1 27.2

Clinical symptoms of COVID-19
Onset of symptoms Dec 29, 2021 Jan 1, 2022
Initial symptoms Fever Fever

Febrile duration 6 days 5 days
Respiratory symptoms Dyspnea, cough, sputum, rhinorrhea Dyspnea, cough, sputum, rhinorrhea

Duration of O2 requirement 10 days 4 days
Need for ventilator or HHFNC Yes No

Gastrointestinal symptoms No No
Chronic respiratory symptoms after discharge Yes No

Treatment of COVID-19
Hospitalization period 11 days 12 days
Use of remdesivir, duration Yes, 2 days Yes, 5 days
Use of dexamethasone, duration Yes, 8 days Yes, 10 days

Initial pulmonary function tests after COVID-19 FVC% pred, 71; FEV1% pred, 63;  
FEV1/FVC, 0.81; FEF25-75% pred, 55 (Feb 18, 2022)

FVC% pred, 80; FEV1% pred, 71;  
FEV1/FVC, 0.81; FEF25-75% pred, 63 (April 3, 2022)

Initial chest CT after COVID-19 Parenchymal hyperlucency and mosaic lung 
attenuation in both lungs (Feb 16, 2022)

No abnormality (Mar 18, 2022)

BMI = body mass index, COVID-19 = coronavirus disease, HHFNC = humidified high flow nasal cannula, FVC = forced vital capacity, FEV1 = forced expiratory 
volume in 1 second, FEF = forced expiratory flow, CT = computed tomography.
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However, exertional dyspnea after discharge persisted, and chest radiography at the 
outpatient clinic showed no abnormalities (Fig. 2D). On February 18, 2022, 5 weeks post-
discharge, pulmonary function tests were performed, yielding the following results: 
predicted forced vital capacity (FVC)%pred, 71%; forced expiratory volume in 1 second 
(FEV1%pred), 63%; FEV1/FVC, 0.81; and forced expiratory flow (FEF25-75%pred), 55% (Fig. 3). 
Chest tomography showed multifocal areas of parenchymal hyperlucency and mosaic 
attenuation in both lungs (Fig. 4). To detect other unidentified co-infections or etiologies, 
multiplex respiratory virus PCR (adenovirus, coronavirus HKU1/NL63/229E/OC43, human 
metapneumovirus, human rhinovirus, influenza A/B, parainfluenza 1–4, respiratory syncytial 
virus, Bordetella pertussis, Chlamydophila pneumoniae, MP) and mycoplasma antibody tests were 
performed, revealing no other infections. Therefore, we concluded that the patient had 
developed PIBO secondary to the SARS-COV-2 infection.

We treated this patient with three cycles of methylprednisolone pulse therapy (1,000 mg/
day for 3 days, every 4 weeks).10 After treatment, dyspnea improved and spirometry showed 
improvement from FVC%pred 71% to 86%, FEV1%pred 63% to 72%, and FEF25-75%pred 55% to 68% 
with good prognosis.
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A B

C D

Fig. 2. Serial chest radiographs. (A) HD 1: Chest PA on January 3, 2022, showed bilateral patchy, confluent, 
ground-glass opacity and consolidation in the mid to lower lung zones. (B) HD 3: Chest AP on January 5, 2022, 
showed increased extent of the diffuse bilateral opacities and consolidation in the left lower lung field. (C) HD 
8: Chest AP on January 10, 2022, showed decreased bilateral opacities and consolidation. (D) At the outpatient 
clinic: Chest PA on January 27, 2022, showed radiographic improvement. 
HD = hospital day, AP = anteroposterior, PA = posteroanterior.
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Fig. 3. Pulmonary function test at the time of PIBO diagnosis. 
PIBO = postinfectious bronchiolitis obliterans, FVC = forced vital capacity, FEV1 = forced expiratory volume in 
1 second, FEF = forced expiratory flow, PEF = peak expiratory flow, FET = forced expiratory time, FIVC = forced 
inspiratory vital capacity, FIV = forced inspiratory vital, MVV = maximum voluntary ventilation, ECode = error 
code, Vol Extrap = volume extrapolating, BTPS = body temperature and pressure saturated, pred = predicted.

Fig. 4. Chest CT images at the time of postinfectious bronchiolitis obliterans diagnosis. Axial high-resolution CT 
images captured on February 18, 2022, showed parenchymal hyperlucency and mosaic attenuation in both lungs.
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Ethics statement
This study was approved by the Institutional Review Board (IRB) of Pusan National University 
Yangsan Hospital, and the requirement for informed consent was waived (IRB No. 05-8022-052).

DISCUSSION

Children and adolescents with COVID-19 are usually asymptomatic or have mild 
symptoms.1,11,12 However, a few children with risk factors experience severe and permanent 
lung complications.1-4 Here, PIBO developed after COVID-19 in a 10-year-old South Korean 
boy who was previously healthy, without history of asthma. However, he had a high BMI 
(30.13), history of late preterm birth (35 weeks), and was small for gestational age (1,850 g, 
6th percentile). His twin brother, who was concurrently diagnosed with COVID-19 and was 
previously healthy, with a lower BMI and higher birth weight, experienced no post-COVID-19 
respiratory complications (Table 1).

Reportedly, children with underlying medical conditions, e.g., neurologic conditions, 
congenital heart disease, diabetes mellitus, chronic pulmonary diseases, prematurity, 
or obesity, are at higher risk of severe COVID-19.13-15 In a large multicenter cohort study 
with hospitalized children, obesity was an independent risk factor for critical illness 
in COVID-19.16 Several mechanisms have been suggested to explain the link between 
obesity and severe COVID-19. First, obesity reduces lung function, leading to increased 
respiratory energy consumption.17 Second, patients with obesity exhibit higher expression 
of angiotensin-converting enzyme 2 receptors, which are SARS-CoV-2 entry receptors.17,18 
Third, obesity is characterized by upregulated pro-inflammatory cytokines, e.g., tumor 
necrosis factor-α, IL-2, or IL-6.19 Elevated inflammatory-marker levels, including of IL-6, at 
admission were associated with severe pediatric COVID-19.20 Our patient also had elevated 
IL-6 levels at admission. Additionally, in a large population-based cohort study with adults, 
higher BMI was associated with higher risk of severe COVID-19.21 Here, a 10-year-old child 
with a higher BMI than his twin brother’s had higher oxygen demand and longer oxygen-
supply demand duration due to COVID-19. These findings suggest that higher BMI may be 
associated with more severe COVID-19 in prepubertal children, as observed in adults.

Our patient had history of preterm birth and lower birth weight than his twin brother (Table 1).  
Reportedly, premature birth is related to the risk of severe COVID-19. However, it is unclear 
whether birth weight is related to severe COVID-19 independent of prematurity. A prospective 
cohort study showed that low birth weight was an independent risk factor for severe COVID-19 
in non-elderly adults.22 Our case suggests that low birth weight may be associated with severe 
COVID-19 in children, as observed in adults.

Several studies have investigated risk factors for PIBO. A case-control study with children 
< 3 years old showed that adenovirus presence and need for mechanical ventilation were 
independently associated with increased PIBO risk.5 Furthermore, retrospective studies 
of children with MP pneumonia showed that poor response to MP pneumonia treatment 
and higher serum lactate dehydrogenase levels were risk factors for PIBO.23,24 However, 
no study has reported that obesity is an independent risk factor for PIBO. Upregulated 
pro-inflammatory cytokines, e.g., tumor necrosis factor-α, IL-2, or IL-6, in obesity may 
contribute to PIBO development, and further studies are needed in the future.19
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Severe viral infections, including adenovirus, influenza, parainfluenza, measles, respiratory 
syncytial virus, and varicella can cause PIBO, especially during the first 3 years of life.5,6 
Coronaviruses, e.g., Middle East respiratory syndrome coronavirus (MERS-CoV), SARS-
CoV, and SARS-CoV-2, can also involve the lower respiratory tract, inducing subepithelial 
inflammation.25-28 Further, several reports have shown that MERS-CoV can cause PIBO.28 
In a few cases, PIBO developed after recovery from SARS-CoV-2-related pneumonia in 
children7-9; most patients were < 3 years old. Notably, our patient was a school-age child. 
To our knowledge, there have been no reported pediatric cases of PIBO developing after 
COVID-19 in the Korean population.

SARS-CoV-2 variant testing was not performed in our patient, but the SARS-CoV-2 B.1.617.2 
(Delta) variant was prevalent in the community when he was diagnosed with COVID-19.29 
Therefore, we assumed that he was infected with the Delta variant. The severe COVID-19 
pneumonia incidence may decrease with the dominance of the SARS-CoV-2 B.1.1.529 
(Omicron) variant, which mainly causes upper respiratory-tract infections.30,31 However, 
COVID-19 severity according to the SARS-CoV-2 variant in children with risk factors should 
be investigated further. Moreover, this patient received only two doses of remdesivir, because 
of bradycardia occurrence, and intravenous dexamethasone (6 mg/day) for 8 days. Because 
our patient received shorter remdesivir treatment than his twin brother, it is necessary 
to investigate whether remdesivir contributed to the long-term COVID-19 complications. 
Moreover, further research is required for appropriate steroid duration, dose, and regimens 
to prevent COVID-19 lung complications.

There is potential risk of respiratory virus transmission during lung function testing. 
International societies, e.g., the European Respiratory Society and Italian Respiratory Society 
recommend that spirometry should be delayed for 30 days after SARS-COV-2 infection.32 
Although spirometry was mostly normal for children with long-term respiratory symptoms 
after severe SARS-CoV-2 infection, as in this case, PIBO may occur in children with risk 
factors.33 Therefore, spirometry testing should be considered early in children with severe 
COVID-19 who have risk factors for respiratory complications.

We have reported a child with PIBO developed after severe COVID-19, and obesity and low 
birth weight may be considered risk factors in this case. Therefore, careful observation is 
necessary in children with persistent post-COVID-19 respiratory symptoms, especially in 
those with these risk factors. Further research is needed to clarify the pediatric risk factors for 
developing post-COVID-19 PIBO.

REFERENCES

 1. Liguoro I, Pilotto C, Bonanni M, Ferrari ME, Pusiol A, Nocerino A, et al. SARS-COV-2 infection in 
children and newborns: a systematic review. Eur J Pediatr 2020;179(7):1029-46. 
PUBMED | CROSSREF

 2. Kumar VH, Natarajan C, Siddharth M, Shivabalan S, Gopinath , Dhanalakshmi , et al. Post covid 
pneumonia pulmonary fibrosis and encephalitis in a term neonate with prenatal exposure to SARS CoV-2: 
a case report. IDCases 2022;27:e01414. 
PUBMED | CROSSREF

 3. Smith C, Odd D, Harwood R, Ward J, Linney M, Clark M, et al. Deaths in children and young people in 
England after SARS-CoV-2 infection during the first pandemic year. Nat Med 2022;28(1):185-92. 
PUBMED | CROSSREF

https://doi.org/10.3346/jkms.2022.37.e246

Postinfectious Bronchiolitis Obliterans After COVID-19 in a 10-Year-Old Child

http://www.ncbi.nlm.nih.gov/pubmed/32424745
https://doi.org/10.1007/s00431-020-03684-7
http://www.ncbi.nlm.nih.gov/pubmed/35096527
https://doi.org/10.1016/j.idcr.2022.e01414
http://www.ncbi.nlm.nih.gov/pubmed/34764489
https://doi.org/10.1038/s41591-021-01578-1


8/9https://jkms.org

 4. Zhang C, Huang L, Tang X, Zhang Y, Zhou X. Pulmonary sequelae of pediatric patients after discharge for 
COVID-19: an observational study. Pediatr Pulmonol 2021;56(5):1266-9. 
PUBMED | CROSSREF

 5. Colom AJ, Teper AM, Vollmer WM, Diette GB. Risk factors for the development of bronchiolitis obliterans 
in children with bronchiolitis. Thorax 2006;61(6):503-6. 
PUBMED | CROSSREF

 6. Moonnumakal SP, Fan LL. Bronchiolitis obliterans in children. Curr Opin Pediatr 2008;20(3):272-8. 
PUBMED | CROSSREF

 7. Alnajjar AA, Dohain AM, Abdelmohsen GA, Alahmadi TS, Zaher ZF, Abdelgalil AA. Clinical 
characteristics and outcomes of children with COVID-19 in Saudi Arabia. Saudi Med J 2021;42(4):391-8. 
PUBMED | CROSSREF

 8. Moya MI, Rodríguez LC, Gualteros SM, Centanaro OP, Carrasco LF. Bronquiolitis constrictiva en lactante 
postinfección por SARS-CoV-2. Univ Med 2022;63(1):148-54. 
CROSSREF

 9. Yilmaz AI, Unal G, Pekcan S, Kademli O, Kaplan M, Akcan OM. A case of post-infectious bronchiolitis 
obliterans developing after Covid-19 infection. Ann Case Rep 2021;6(2):633. 
CROSSREF

 10. Tomikawa SO, Adde FV, da Silva Filho LV, Leone C, Rodrigues JC. Follow-up on pediatric patients with 
bronchiolitis obliterans treated with corticosteroid pulse therapy. Orphanet J Rare Dis 2014;9(1):128. 
PUBMED | CROSSREF

 11. Pellegrino R, Viegi G, Brusasco V, Crapo RO, Burgos F, Casaburi R, et al. Interpretative strategies for lung 
function tests. Eur Respir J 2005;26(5):948-68. 
PUBMED | CROSSREF

 12. Stokes EK, Zambrano LD, Anderson KN, Marder EP, Raz KM, El Burai Felix S, et al. Coronavirus 
disease 2019 case surveillance—United States, January 22–May 30, 2020. MMWR Morb Mortal Wkly Rep 
2020;69(24):759-65. 
PUBMED | CROSSREF

 13. Woodruff RC, Campbell AP, Taylor CA, Chai SJ, Kawasaki B, Meek J, et al. Risk factors for severe 
COVID-19 in children. Pediatrics 2022;149(1):e2021053418. 
CROSSREF

 14. Drouin O, Hepburn CM, Farrar DS, Baerg K, Chan K, Cyr C, et al. Characteristics of children admitted to 
hospital with acute SARS-CoV-2 infection in Canada in 2020. CMAJ 2021;193(38):E1483-93. 
PUBMED | CROSSREF

 15. McCormick DW, Richardson LC, Young PR, Viens LJ, Gould CV, Kimball A, et al. Deaths in children and 
adolescents associated with COVID-19 and MIS-C in the United States. Pediatrics 2021;148(5):e2021052273. 
PUBMED | CROSSREF

 16. Tripathi S, Christison AL, Levy E, McGravery J, Tekin A, Bolliger D, et al. The impact of obesity on disease 
severity and outcomes among hospitalized children with COVID-19. Hosp Pediatr 2021;11(11):e297-316. 
PUBMED | CROSSREF

 17. Mafort TT, Rufino R, Costa CH, Lopes AJ. Obesity: systemic and pulmonary complications, biochemical 
abnormalities, and impairment of lung function. Multidiscip Respir Med 2016;11(1):28. 
PUBMED | CROSSREF

 18. Sanchis-Gomar F, Lavie CJ, Mehra MR, Henry BM, Lippi G. Obesity and outcomes in COVID-19: when an 
epidemic and pandemic collide. Mayo Clin Proc 2020;95(7):1445-53. 
PUBMED | CROSSREF

 19. Lee YS, Kim JW, Osborne O, Oh DY, Sasik R, Schenk S, et al. Increased adipocyte O2 consumption 
triggers HIF-1α, causing inflammation and insulin resistance in obesity. Cell 2014;157(6):1339-52. 
PUBMED | CROSSREF

 20. Zachariah P, Johnson CL, Halabi KC, Ahn D, Sen AI, Fischer A, et al. Epidemiology, clinical features, and 
disease severity in patients with coronavirus disease 2019 (COVID-19) in a children’s hospital in New York 
City, New York. JAMA Pediatr 2020;174(10):e202430. 
PUBMED | CROSSREF

 21. Zhu Z, Hasegawa K, Ma B, Fujiogi M, Camargo CA Jr, Liang L. Association of obesity and its genetic 
predisposition with the risk of severe COVID-19: Analysis of population-based cohort data. Metabolism 
2020;112:154345. 
PUBMED | CROSSREF

 22. Crispi F, Crovetto F, Larroya M, Camacho M, Tortajada M, Sibila O, et al. Low birth weight as a potential 
risk factor for severe COVID-19 in adults. Sci Rep 2021;11(1):2909. 
PUBMED | CROSSREF

https://doi.org/10.3346/jkms.2022.37.e246

Postinfectious Bronchiolitis Obliterans After COVID-19 in a 10-Year-Old Child

http://www.ncbi.nlm.nih.gov/pubmed/33559979
https://doi.org/10.1002/ppul.25239
http://www.ncbi.nlm.nih.gov/pubmed/16517579
https://doi.org/10.1136/thx.2005.044909
http://www.ncbi.nlm.nih.gov/pubmed/18475095
https://doi.org/10.1097/MOP.0b013e3282ff62e9
http://www.ncbi.nlm.nih.gov/pubmed/33795494
https://doi.org/10.15537/smj.2021.42.4.20210011
https://doi.org/10.11144/Javeriana.umed63-1.bron
https://doi.org/10.29011/2574-7754.100633
http://www.ncbi.nlm.nih.gov/pubmed/25124141
https://doi.org/10.1186/s13023-014-0128-2
http://www.ncbi.nlm.nih.gov/pubmed/16264058
https://doi.org/10.1183/09031936.05.00035205
http://www.ncbi.nlm.nih.gov/pubmed/32555134
https://doi.org/10.15585/mmwr.mm6924e2
https://doi.org/10.1542/peds.2021-053418
http://www.ncbi.nlm.nih.gov/pubmed/34580141
https://doi.org/10.1503/cmaj.210053
http://www.ncbi.nlm.nih.gov/pubmed/34385349
https://doi.org/10.1542/peds.2021-052273
http://www.ncbi.nlm.nih.gov/pubmed/34168067
https://doi.org/10.1542/hpeds.2021-006087
http://www.ncbi.nlm.nih.gov/pubmed/27408717
https://doi.org/10.1186/s40248-016-0066-z
http://www.ncbi.nlm.nih.gov/pubmed/32622449
https://doi.org/10.1016/j.mayocp.2020.05.006
http://www.ncbi.nlm.nih.gov/pubmed/24906151
https://doi.org/10.1016/j.cell.2014.05.012
http://www.ncbi.nlm.nih.gov/pubmed/32492092
https://doi.org/10.1001/jamapediatrics.2020.2430
http://www.ncbi.nlm.nih.gov/pubmed/32835759
https://doi.org/10.1016/j.metabol.2020.154345
http://www.ncbi.nlm.nih.gov/pubmed/33536488
https://doi.org/10.1038/s41598-021-82389-9


9/9https://jkms.org

 23. Huang K, Liu J, Lv W, Chu Y, Li B, Wu P, et al. Analysis of risk factors of bronchiolitis obliterans in 
children with Mycoplasma pneumoniae bronchiolitis. Comput Math Methods Med 2022;2022:9371406. 
PUBMED | CROSSREF

 24. Lee E, Young Lee Y. Risk factors for the development of post-infectious bronchiolitis obliterans 
after Mycoplasma pneumoniae pneumonia in the era of increasing macrolide resistance. Respir Med 
2020;175:106209. 
PUBMED | CROSSREF

 25. Richardson S, Hirsch JS, Narasimhan M, Crawford JM, McGinn T, Davidson KW, et al. Presenting 
characteristics, comorbidities, and outcomes among 5700 patients hospitalized with COVID-19 in the 
New York City area. JAMA 2020;323(20):2052-9. 
PUBMED | CROSSREF

 26. Schaefer IM, Padera RF, Solomon IH, Kanjilal S, Hammer MM, Hornick JL, et al. In situ detection of 
SARS-CoV-2 in lungs and airways of patients with COVID-19. Mod Pathol 2020;33(11):2104-14. 
PUBMED | CROSSREF

 27. Das KM, Lee EY, Langer RD, Larsson SG. Middle East respiratory syndrome coronavirus: what does a 
radiologist need to know? AJR Am J Roentgenol 2016;206(6):1193-201. 
PUBMED | CROSSREF

 28. Gu J, Korteweg C. Pathology and pathogenesis of severe acute respiratory syndrome. Am J Pathol 
2007;170(4):1136-47. 
PUBMED | CROSSREF

 29. Ministry of Health and Welfare. Weekly main quarantine indicator trend analysis. http://ncov.mohw.go.kr/
tcmBoardView.do?brdId=&brdGubun=&dataGubun=&ncvContSeq=369269&contSeq=369269&board_
id=140&gubun=BDJ. Updated 2022. Assessed March, 2022.

 30. Ulloa AC, Buchan SA, Daneman N, Brown KA. Estimates of SARS-CoV-2 omicron variant severity in 
Ontario, Canada. JAMA 2022;327(13):1286-8. 
PUBMED | CROSSREF

 31. Abdullah F, Myers J, Basu D, Tintinger G, Ueckermann V, Mathebula M, et al. Decreased severity of 
disease during the first global omicron variant covid-19 outbreak in a large hospital in Tshwane, South 
Africa. Int J Infect Dis 2022;116:38-42. 
PUBMED | CROSSREF

 32. Crimi C, Impellizzeri P, Campisi R, Nolasco S, Spanevello A, Crimi N. Practical considerations for 
spirometry during the COVID-19 outbreak: Literature review and insights. Pulmonology 2021;27(5):438-47. 
PUBMED | CROSSREF

 33. Leftin Dobkin SC, Collaco JM, McGrath-Morrow SA. Protracted respiratory findings in children post-
SARS-CoV-2 infection. Pediatr Pulmonol 2021;56(12):3682-7. 
PUBMED | CROSSREF

https://doi.org/10.3346/jkms.2022.37.e246

Postinfectious Bronchiolitis Obliterans After COVID-19 in a 10-Year-Old Child

http://www.ncbi.nlm.nih.gov/pubmed/35242215
https://doi.org/10.1155/2022/9371406
http://www.ncbi.nlm.nih.gov/pubmed/33186845
https://doi.org/10.1016/j.rmed.2020.106209
http://www.ncbi.nlm.nih.gov/pubmed/32320003
https://doi.org/10.1001/jama.2020.6775
http://www.ncbi.nlm.nih.gov/pubmed/32561849
https://doi.org/10.1038/s41379-020-0595-z
http://www.ncbi.nlm.nih.gov/pubmed/26998804
https://doi.org/10.2214/AJR.15.15363
http://www.ncbi.nlm.nih.gov/pubmed/17392154
https://doi.org/10.2353/ajpath.2007.061088
http://www.ncbi.nlm.nih.gov/pubmed/35175280
https://doi.org/10.1001/jama.2022.2274
http://www.ncbi.nlm.nih.gov/pubmed/34971823
https://doi.org/10.1016/j.ijid.2021.12.357
http://www.ncbi.nlm.nih.gov/pubmed/32800783
https://doi.org/10.1016/j.pulmoe.2020.07.011
http://www.ncbi.nlm.nih.gov/pubmed/34534416
https://doi.org/10.1002/ppul.25671

	A Case Report of Postinfectious Bronchiolitis Obliterans After Coronavirus Disease 2019 in a 10-Year-Old Child
	INTRODUCTION
	CASE DESCRIPTION
	Ethics statement

	DISCUSSION
	REFERENCES


