FIRST CLINICAL CASE IN EMERGING COUNTRY

Challenges in a child with asthma and COVID-19
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Abstract
Today clinicians may diagnose hundreds of people with coronavirus disease 2019 (COVID-19). We report the case of a child with asthma
who sought care for COVID-19 symptoms whose condition did not improve despite appropriate treatment for asthma, pneumonia and
COVID-19. Further examination revealed a surprising underlying disease. It is important to consider that in pandemics such as COVID19, because all attention is paid to the disease, underlying hidden causes may be neglected.
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Introduction
The detection of an unfamiliar pneumonia in December 2019
led to the discovery of the new severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), which causes coronavirus
disease 2019 (COVID-19) [1]. Until 22 April 2020, more than 2
million coronavirus cases were laboratory conﬁrmed, and
169 006 deaths had been reported globally [2]. Among the
149 760 reported cases in data from the United States Centers
for Disease Control and Prevention by 2 April 2020, 1.7%
occurred in children below the age of 18, and about 57% to
60% of those were boys. The symptoms common among them
were fever, cough and shortness of breath [3]. Among 728
children with conﬁrmed COVID-19 disease in a series in Hubei,
China, 55% were mild or asymptomatic, 40% moderate
(radiographic imaging of pneumonia with normal blood oxygen
level) and 5% severe (hypoxaemia, dyspnoea, central cyanosis),
and <1% were critical cases with respiratory failure [4]. Low
incidence and severity of COVID-19 in children may be due to

their low expression of angiotensin-converting enzyme 2
(ACE2), which is highly expressed in adults’ lungs, and their
immature immune system, which inhibits intense inﬂammatory
response or cytokine storm [5]. Most children with COVID-19
manifest milder symptoms than adults, but serious cases ending
in hospitalization have been reported [3].
Here we report a case of a child with asthma with an initial
diagnosis of COVID-19 pneumonia whose clinical course
revealed an underlying condition.

Case presentation
On 28 March 2020, a 7-year-old boy was referred to the
paediatric emergency room of Ayatollah Moussavi Hospital,
Zanjan, Iran. He presented with dry cough, fever, headache,
malaise and dyspnoea for 3 days, with no gastrointestinal
symptoms such as diarrhoea or vomiting. His father had a
history of cough, but the PCR test for SARS-CoV-2 was
negative, and the computed tomographic (CT) images did not
reveal any lung abnormalities. No remarkable symptoms were
mentioned in his mother’s history. The patient was the ﬁrst
child of the family and was born premature at 33 weeks’
gestation. For the boy’s medical history, his parents mentioned
a 2-year history of asthma and allergy, with intermittent
treatment with salbutamol and ﬂuticasone sprays. Last year he
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was admitted for an asthma attack. There was no history of
choking.
Physical examination revealed that he had fever (temperature of 38.4°C), with tachypnoea (Respiratory Rate = 45/min)
and oxygen saturation of 90% (without oxygen). The patient
was conscious but in respiratory distress with moderate
intercostal, suprasternal and subcostal retractions. Reduced
breath sounds in left lung and diffuse wheezing in right lung
were detected. He was admitted to the paediatric intensive care
unit and isolated. Laboratory results revealed a white blood cell
count of 12 500/μL with 10% lymph, C-reactive protein
58 mg/L, erythrocyte sedimentation rate 48 mm/h and lactate
dehydrogenase 418 U/L. Arterial blood gas showed mild respiratory acidosis. In chest X-ray, left lower lobe pneumonia was
detected (Fig. 1). Because of the COVID-19 epidemic, reversetranscription PCR assay was performed.
Treatment with vancomycin, meropenem, salbutamol and
ﬂuticasone sprays along with intravenous hydrocortisone and
pantoprazole was initiated right after admission. Oxygen saturation raised to 94% with an oxygen mask. No obvious
improvement was seen clinically after 2 days. At the same time,
a PCR test for COVID-19 was positive, and chloroquine and
oseltamivir were added according to the Iranian Ministry of
Health guidelines for the novel coronavirus at that time. As a
result of his positive test results and the deterioration of his
condition, chest CT scan was performed for further evaluation
of his pulmonary status. CT scan revealed a consolidation in the
inferior segment of the lingula with centrilobular ground-glass
nodules in the left lower lobe (Figs. 2 and 3).
Regarding the CT, bronchoscopy was accomplished afterwards, showing a 0.5 cm mass in the left main bronchus, 2 cm
away from the carina. The mass was resected and analyzed. The

FIG. 1. Patient’s chest X-ray showing left lower lobe pneumonia.
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FIG. 2. Consolidation in the inferior segment of the lingula.

pathology report afﬁrmed it was a nonviable foreign body
(consisting mainly of dietary ﬁbers) and pieces of bronchial
tissue with normal respiratory epithelium and submucosal
glands with inﬁltration of mixed inﬂammatory cells and haemorrhagic areas.
On the eighth day, patient improved clinically, his body
temperature became normal and signs of distress disappeared.
He was therefore discharged with amoxicillin clavulanate syrup
and chloroquine tablets.

Discussion
The clinical course of COVID-19 in children is usually milder
than in adults [5,6]. The most common risk factors of severe
COVID-19 are cardiopulmonary diseases, diabetes, immunodeﬁciency and allergic disorders [1,3,7]. A study stated that 23%
of children with the severe form of the disease have an underlying condition [3]. Although current evidence does not
support asthma as a risk factor for severe COVID-19, it has
been suggested that referral to health facilities for asthma exacerbations may increase the risk of COVID-19 exposure [8,9].
According to the guidelines regarding the current COVID-19
pandemic, this virus should be considered an exacerbating
factor which may prolong the recovery period in all children
with asthma who are in respiratory distress [3].
In this case, appropriate treatment that was based on the
initial diagnosis of asthma and COVID-19 pneumonia was
performed, but the child’s distress did not completely improve.
In any child with asthma whose disease does not respond
properly to treatment, an underlying condition must be
suspected.
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aspiration, this diagnosis should be considered in any at-risk
paediatric patients. It is important to consider that in pandemics such as COVID-19, underlying hidden causes other than
COVID-19 must not be neglected.
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FIG. 3. Centrilobular ground-glass in left lober lobe.

A foreign body is always in the differential diagnosis of
asthma. It causes partial or complete airway obstruction, and it
sometimes may lead to chronic symptoms and signs such as
cough, wheezing, stridor and pneumonia. Often it is confused
with asthma, and a delayed diagnosis may increase the
morbidity rate, especially in children [10]. It is noteworthy that
lack of choking history cannot rule out foreign body aspiration.
In our case, as a result of the prolonged partial response to
bronchodilators and inhaled corticosteroids, this issue was
neglected for years. Concurrent COVID-19 infection in this
patient worsened the clinical situation; as a result, the patient’s
reassessment was inevitable. Further evaluations by chest CT
revealed a lobar pneumonia, which is not uncommon in children with COVID-19 [7]. In short, the child’s clinical deterioration led us to reexamine him, which accidentally conﬁrmed
the hidden foreign body aspiration. Foreign body aspiration is
usually seen in the right bronchus; interestingly, in this case, it
was seen in the left bronchus.

Conclusion
The misdiagnosis of foreign body aspiration as asthma has been
reported in several cases, but the coincidence of asthma,
COVID-19 and foreign body is rare. Although a history of
choking can be helpful in the diagnosis of foreign body
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