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RESUMEN 

ANTECEDENTES: COVID-19 es una infección causada por un nuevo coronavirus, que 

causa una enfermedad respiratoria grave y ha sido declarado pandemia por la 

Organización Mundial de la Salud. Los niños se ven menos afectados que los adultos, 

aunque los resultados de la tomografía computarizada de tórax no se han informado 

ampliamente. Las comorbilidades como el asma que sugieren COVID-19 en poblaciones 

pediátricas podrían conducir a peores resultados. OBJETIVO: Revisar sistemáticamente 

la literatura disponible sobre los hallazgos tomográficos de tórax en casos pediátricos con 

asma afectados por COVID-19. MATERIALES Y MÉTODOS: Se buscaron artículos en 

dos bases de datos (Pubmed y Scopus) que describieran hallazgos tomográficos en niños 

asmáticos afectados por COVID-19. Se incluyeron estudios que investigaron pacientes 

menores de 18 años, con antecedentes de asma, que desarrollaron COVID-19 y a quienes 

se les realizó un estudio tomográfico como parte de su manejo hospitalario. 

RESULTADOS: Se incluyeron once artículos. En el momento del diagnóstico, la mayoría 

de los niños tenían una tomografía computarizada normal, incluidos los niños asmáticos. 

En la tomografía anormal, el patrón tomográfico más común fue opacificación en vidrio 

esmerilado y opacidades en parche. La mayoría de estas tomografías tenían una 

distribución difusa y afectación de ambos campos pulmonares. Los niños con COVID-19 

a menudo son asintomáticos o tienen una enfermedad leve. Algunos de ellos tienen 

comorbilidades crónicas como asma o enfermedades alérgicas; estos niños infectados por 

COVID-19 se presentaron en menor número en relación al resto de la población 

pediátrica. En este sentido, el asma no aumenta la susceptibilidad, la morbilidad y no es 

un factor predisponente para la infección por COVID-19. CONCLUSIÓN: Los resultados 

de la tomografía computarizada de tórax en niños con y sin asma afectados por COVID-

19 suelen ser normales o leves. La tomografía computarizada de tórax brinda información 
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importante para el manejo del paciente y debe reservarse para casos graves, falla del 

tratamiento o aquellos en estado crítico. 

Palabras clave: niños, COVID-19, asma, tomografía computarizada 
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ABSTRACT 

BACKGROUND: COVID-19 is an infection caused by a new coronavirus, which causes 

severe respiratory illness and has been declared a pandemic by the World Health 

Organization. Children are less affected than adults, although chest computed 

tomography results have not been widely reported. Comorbidities such as asthma that 

suggest COVID-19 in pediatric populations could lead to poorer outcomes. OBJECTIVE: 

To systematically review the available literature on chest tomographic findings in 

pediatric cases with asthma affected by COVID-19. MATERIALS AND METHODS: 

Two databases (Pubmed and Scopus) were searched for articles describing tomographic 

findings in asthmatic children affected by COVID-19. We included studies investigating 

patients aged <18 years, with a history of asthma, developed COVID-19 and who 

underwent a tomographic study as part of their hospital management. RESULTS: Eleven 

articles were included. At the time of diagnosis, the majority children had a normal 

computed tomographic, included the asthmatic children. In the tomographic abnormal, 

the most common tomographic pattern was ground glass opacification and patch 

opacities. Most of these tomographies had a diffuse distribution and involvement of both 

lung fields. Children with COVID-19 are often asymptomatic or have mild illness. Some 

of them have chronic comorbidities such as asthma or allergic diseases; these children 

infected by COVID-19 presented in smaller numbers in relation to the rest of the pediatric 

population. In this sense, asthma does not increase susceptibility, morbidity and is not a 

predisposing factor for COVID-19 infection. CONCLUSION: Computed tomographic 

results of the chest in children with and without asthma affected by COVID-19 are usually 

normal or mild. Chest computed tomography provides important information for patient 

management and should be reserved for severe cases, treatment failure, or those in critical 

condition. 



10 
 

 

Keywords: child; COVID-19; Asthma; Multidetector Computed Tomography.  



11 
 

 

TABLE OF CONTENTS 

Resumen  ........................................................................................................................... 7 

Abstract  ............................................................................................................................. 9 

Introduction  .................................................................................................................... 14 

Methods ........................................................................................................................... 16 

Results ............................................................................................................................. 20 

Discussion and conclusion............................................................................................... 26 

References ....................................................................................................................... 27 

 

  



12 
 

 

TABLE INDEX 

Table 1. PICOS  ......................................................................................................................... 16 

Table 2. PUBMED research strategy Abstract  .......................................................................... 17 

Table 3. Scopus research strategy Introduction  ......................................................................... 18 

Table 4. Eligibility criteria ......................................................................................................... 19 

Table 5. Citations list ................................................................................................................. 20 

Table 6. Tomographic thorax patterns of COVID-19 in children with and without asthma ....... 23 

Table 7. Distribution of pediatric population with and without asthma and affected by COVID-

19  .............................................................................................................................................. 25 

Table 8. Laterality of COVID-19 thorax tomographic findings in children with and without 

asthma ........................................................................................................................................ 24 

Table 9. Distribution of abnormal tomographic findings in the lung fields ................................ 24 

  

 

 

 

 

 

 

 

 

 



13 
 

 

FIGURE INDEX 

Figure 1. PRISMA ................................................................................................................... 21 

 

  



14 
 

 

INTRODUCTION 

In December 2019, in Wuhan, China, a novel coronavirus that caused Severe Acute 

Respiratory Syndrome Coronavirus 2 or SARS-CoV-2 and the associated disease, 

COVID-19 [1,2], was later declared as a pandemic by the World Health Organization 

(WHO) on March 2020 [3]. COVID-19 is a respiratory infection transmitted directly 

between people through sputum or saliva droplets [4]. This infection causes primarily 

lung lesions due to the propagation of the virus from the upper to the lower respiratory 

tract [4]. 

The understanding of COVID-19 is constantly being updated, which is why some 

comorbidities including asthma were believed to cause worse outcomes; but it is currently 

known that the severity and complications of COVID-19 infection are related to 

hyperinflammation and this is decreased in asthmatic patients. This decrease is associated 

with several factors including: a) diminished expression of the angiotensin-2 converting 

enzyme (ACE2) receptors in the respiratory epithelium, which is the same cellular 

receptor as SARS-CoV-2; b) reduces production of IFN-α caused by dendric and 

bronchial epithelial cells; and c) reduced viral load and SARS-CoV-2 infection caused by 

the generation of type 2 eosinophilic inflammation [5,6,7]. It was initially thought that 

children were not susceptible to COVID-19; however, as the disease has progressed, the 

number of pediatric patients has grown exponentially [4,8,9]. Most pediatric COVID-19 

patients present mild to moderate symptoms, and very few cases have been described as 

serious or critical [10,11,12]. 

Thoracic imaging (X-ray and tomography) plays an important role in COVID-19 patient 

management. It provides information not only for the initial diagnosis but also for disease 

follow-up and for the assessment of treatment [12]. However, the use of tomography in 

children is controversial due to the high radiation load [13]. There are several systematic 
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reviews on COVID-19 tomographic findings of adult population, and there is limited 

information on pediatric information [12,14]. However, none of them focus on pediatric 

population with asthma. Therefore, this systematic review offers an overview of 

tomographic characteristics of pediatric population with asthma to further describe 

thoracic tomographic findings in asthmatic pediatric patients infected with SARS-CoV-

2? 
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METHODS 

Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) 

guidelines and the PICOS (Population, Intervention, Comparator, Outcomes and Study 

type) framework were taken into consideration to formulate the research question 

(Table1). Pubmed (Table 2) and Scopus (Table 3) databases were employed for 

bibliographic search of published articles that described the tomographic findings of the 

chest in the asthmatic pediatric population with COVID-19. For the selection of the 

articles, the following research terms were employed: child; COVID-19; Asthma; 

Multidetector Computed Tomography.  

 

Table 1. PICOS  
 

 

 

 

 

 

 

 

All articles, including case reports, which focused on thoracic infection due to COVID-

19 in patients ages 0 to 18 were examined and included in this review. There were no 

restrictions regarding the number of cases or type of clinical environment. Exclusion 

criteria included duplicates or consisted of unconfirmed cases of COVID-19 (suspected 

cases), systematic reviews, meta-analysis, editorial, clinical guidelines, studies which had 

no results on thoracic imaging, no asthmatic patients or a mixed cohort between adults 

and children (Table 4). 

ITEM DEFINITION 

Population 

Children with asthma and COVID-

19 

Interventions No applicable 

Comparators No applicable 

Outcomes Tomographic findings 

Study Type 

Observational studies, prospective 

and retrospective studies with 

eligible baseline outcomes. 
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Table 2. PUBMED research strategy 

 

 

 

SEARCH DATE: 

22/02/2022 

 
PUBMED 

 

Items # Search terms Number of 

citations 

Population_children #1 Child[MeSH] OR infant[MeSH] OR 

pediatrics[MeSH] OR adolescent[MeSH] 

3.827.795 

  #2 infan*[TIAB] OR child*[TIAB] OR 

pediatri*[TIAB] OR paediatri*[TIAB] OR 

adolescen* [TIAB] OR preschool [TIAB] 

2.226.001 

  #3 #1 OR #2 4.369.754 

Population_SARS-

CoV2 

#4 COVID-19[MeSH] OR SARS-CoV-2[MeSH] 

OR coronavirus [MeSH] 

155.071 

  #5 "COVID-19"[TIAB] OR COVID19[TIAB] 

OR SARSCOV2[TIAB] OR "2019-

nCoV"[TIAB] OR "Coronavirus Disease-

19"[TIAB] OR "2019 Novel Coronavirus 

Disease"[TIAB] OR "SARS Coronavirus 2 

Infection"[TIAB] OR "SARS-CoV-2"[TIAB] 

OR "COVID-19 Pandemic"[TIAB] 

215.155 

  #6 #4 OR #5 237.317 

Population_Asthma #7 Asthma[MeSH] OR "Bronchial 

Diseases"[MeSH] OR "Respiratory 

Hypersensitivity"[MeSH] OR "Status 

Asthmaticus"[MeSH] 

229.748 

  #8 Asthm*[TIAB] OR “bronchial spasm”[TIAB] 

OR bronchoconstriction[TIAB] OR 

“bronchial hyperreactivity”[TIAB] OR 

“respiratory hypersensitivity”[TIAB] 

175.858 

  #9 #7  OR #8 282.432 

Population_total #10 #3 AND #6 AND #9 467 

Outcomes_Tomographic 

findings 

#11 radiology[MeSH] OR "Multidetector 

Computed Tomography"[MeSH] OR 

"Tomography, X-Ray Computed"[MeSH] OR 

Tomography[MeSH] 

1.695.459 

  #12 "Multidetector Computed 

Tomography"[TIAB] OR "Multisection 

Computed Tomography"[TIAB] OR 

"Multislice Computed Tomography"[TIAB] 

OR "Diagnostic Imaging"[TIAB] OR 

"Computed Tomography"[TIAB] OR 

CT[TIAB] 

567.458 

  #13 #11 OR #12 1.943.866 

Total #14 #10 AND #13  16 
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Table 3. Scopus research strategy 

 

 

Data from full articles were independently extracted into a database (Excel), which 

included the following elements: journal, year of publication, study design, population 

demographics (sex, age, comorbidities), size of the sample, tomographic findings of the 

thorax (patterns and location of disease involvement). Missing or unreported data were 

recorded as 'not reported'. GRADE system was employed for quality analysis of the 

articles [15].  

 

 

 

 

 

 

 

 

SEARCH DATE: 

22/02/2022 

 
SCOPUS 

 

Items # Search terms Number of 

citations 

Population_children #1 TITLE-ABS-KEY (infan* OR child* OR 

pediatri* OR paediatri* OR adolescen* OR 

preschoo*) 

  

Population_SARS-

CoV2 

#2 TITLE-ABS-KEY ("COVID-19" OR 

"COVID19" OR "SARSCOV2" OR "2019-

nCoV" OR "Coronavirus Disease-19" OR 

"2019 Novel Coronavirus Disease" OR "SARS 

Coronavirus 2 Infection" OR "SARS-CoV-2" 

OR "COVID-19 Pandemic") 

  

Population_Asthma #3 TITLE-ABS-KEY (asthm* OR “bronchial 

spasm” OR bronchoconstrictio* OR "bronchial 

hyperreactivity" OR "respiratory 

hypersensitivity" OR "Bronchial Diseases") 

  

Outcomes_Tomographic 

findings  

#4 TITLE-ABS-KEY ("Computed Tomography" 

OR "Multidetector Computed Tomography" 

OR "Multisection Computed Tomography" OR 

"Multislice Computed Tomography" OR 

"Diagnostic Imaging" OR CT OR radiology) 

  

Total #5 #1 AND #2 AND #3 AND #4 37 
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Table 4. Eligibility criteria 

This table reports the eligibility criteria for the selection of citations during the 

screening and full-text review. 

 

  ORDER CATEGORY EXCLUSION CRITERIA NOTES 

1 
Duplicates, not in the 

language of interest. 

Duplicates 

  
Not in the language of 

interest 

2 Nature of study Not study type of interest 

systematic reviews, meta-

analyses, editorials and 

clinical guidelines 

3 Population 

No pediatric population 

  No COVID-19 

No asthma 

4 Outcomes No tomographic findings   

5 Potential 
Potential (no applicable 

exclusion criteria) 
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RESULTS 

The electronic bibliographic search was carried out on February 22, 2022 and initially 

yielded 53 articles; after automatic exclusion of duplicates, manual selection based on 

their title and abstract, and full text review resulted in 11 eligible articles (Table 5). Details 

are summarized in the PRISMA diagram (Figure 1). Sample sizes were small in most of 

the included studies, as pediatric cases of COVID-19 are rarely reported in the world. The 

studies selected for this review were observational and conducted between 2020 and 

2021. These studies were conducted in Asia (n=5), North America (n=4), and Europe 

(n=2). 

Table 5. Citations list 

 

AUTHOR TITLE JOURNAL PUBLICATION 

YEAR 

Anastas et 

al.  

Massive Pulmonary Embolism in an Adolescent 

With Multisystem Inflammatory Syndrome Due to 

COVID-19 

Clinical Pediatrics 2021 

Du et al Clinical characteristics of 182 pediatric COVID-19 

patients with different severities and allergic status 

Allergy: European 

Journal of Allergy 

and Clinical 

Immunology 

2021 

Elghoudi et 

al 

Covid-19 in Children and Young Adolescents in Al 

Ain, United Arab Emirates- a Retrospective Cross-

Sectional Study 

Front Pediatr 2020 

Hashemi et 

al 

Report of death in children with SARS-CoV-2 and 

human metapneumovirus (hMPV) coinfection: Is 

hMPV the trigger? 

Journal of Medical 

Virology 

2021 

Karbuz et al Epidemiological, Clinical, and Laboratory Features 

of Children With COVID-19 in Turkey 

Frontiers in 

Pediatrics 

2021 

Kotula et al Bilateral pulmonary emboli in a teenager with 

positive SARS-CoV-2 antibody 

Pediatric 

Pulmonology 

2021 

Li V. et al Evaluating current chest imaging practices of 

pediatric patients with COVID-19: A retrospective 

analysis 

Clinical Imaging 2021 

Li Y. et al Chest CT imaging characteristics of COVID-19 

pneumonia in preschool children: A retrospective 

study 

BMC Pediatrics 2020 

Özdemir et 

al 

COVID-19-Related Pneumonia in an Adolescent 

Patient with Allergic Asthma 

Case Reports in 

Medicine 

2021 

Pina et al COVID-19 in a pediatric cohort—retrospective 

review of chest computer tomography findings 

Egyptian Journal of 

Radiology and 

Nuclear Medicine 

2021 

Romberg et 

al 

Pediatric radiologic manifestations of COVID-19 Clinical Imaging 2021 
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Figure 2. PRISMA 
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Most of the pediatric population with and without asthma had normal chest tomographic 

patterns. Karbuz et al. mentions that the vast majority of the pediatric population, 

including asthmatic patients, presented a normal tomographic pattern, that is, no 

pathological findings were found in the tomography performed [2]. However, in a smaller 

number of children, both asthmatic and those without comorbidities presented abnormal 

tomography, of which the most frequent tomographic findings were: ground glass 

opacities, patch opacities, consolidations and peribronchial thickening [1,2,3,4,13,14,16] 

(Table 6). 

In the pediatric population without comorbidities, the laterality of the tomographic 

findings of the thorax was presented in the same quantity. Li Y. et al. reported that there 

were equal numbers of reported cases with single lung field involvement (unilateral) and 

those with both lung field involvement (bilateral) in the pediatric population without 

comorbidities [4]. However, the same study reported that children with asthma had 

abnormal CT scans, with greater involvement of both lung fields (bilateral) [4] (Table 8). 

In the pediatric population without comorbidities and in those with asthma, abnormal 

tomographic patterns occurred in greater numbers in a diffuse distribution, followed by a 

lower lobe distribution [4,6,7,16] (Table 9). 
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Table 6. Tomographic thorax patterns of COVID-19 in children with and without asthma 

 

 

 

 

 

 

 
CHILDREN WITHOUT ASTHMA CHILDREN WITH ASTHMA  

 

NORMAL 

 

PATTERN 

GROUND 

GLASS 

OPACITY 

PATCH 

OPACITY 

CONSOLIDATED PERIBRONCHIAL 

THICKENING 

CRAZY 

PAVING 

PULMONARY 

THROMBO 

EMBOLISM 

 

NORMAL 

 

PATTERN 

GROUND 

GLASS 

OPACITY 

PATCH 

OPACITY 

CONSOLIDATED PERIBRONCHIAL 

THICKENING 

CRAZY 

PAVING 

PULMONARY 

THROMBO 

EMBOLISM 
AUTHOR 

Anastas et 

al.  

NR NR NR NR NR NR NR NR NR NR NR NR NR 1 

Du et al 52 51 50 3 NR NR NR NR NR NR NR NR NR NR 

Elghoudi et 

al 

NR NR NR NR NR NR NR NR NR NR NR NR NR NR 

Hashemi et 

al 

NR 2 NR NR NR NR NR NR 1 NR NR NR NR NR 

Karbuz et al 275 126 NR NR NR NR NR NR NR NR NR NR NR NR 

Kotula et al NR NR NR NR NR NR NA NR NR NR NR NR NR 1 

Li V. et al 1 1 NR 1 NR NR NR NR NR NR NR NR NR NR 

Li Y. et al 1 1 1 2 1 NR NR NR NR 2 NR NR NR NR 

Özdemir et 

al 

NR NR NR NR NR NR NR NR 1 NR NR NR NR NR 

Pina et al 7 14 4 12 3 NR NR NR NR NR NR NR NR NR 

Romberg et 

al 

NR 4 NR 4 NR 2 NR NR NR NR NR NR NR NR 

TOTAL 336 199 55 22 4 2 0 0 2 2 0 0 0 2 
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Table 8. Laterality of COVID-19 thorax tomographic findings in children with and 

without asthma. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 9. Distribution of abnormal tomographic findings in the lung fields. 

  
CHILDREN WITHOUT ASTHMA CHILDREN WITH ASTHMA 

AUTHOR DIFFUSE UPPER 

LOBE 

LOWER 

LOBE 

DO NOT 

REPORT 

DIFFUSE UPPER 

LOBE 

LOWER 

LOBE 

DO NOT 

REPORT 

Anastas et al.        X   X     

Du et al       X       X 

Elghoudi et al       X       X 

Hashemi et al X       X       

Karbuz et al       X       X 

Kotula et al       X       X 

Li V. et al     X         X 

Li Y. et al X           X   

Özdemir et al X       X       

Pina et al X             X 

Romberg et al     X         X 

 

 

 
CHILDREN WITHOUT 

ASTHMA 

CHILDREN WITH  

ASTHMA 

AUTOR UNILATERAL BILATERAL UNILATERAL BILATERAL 

Anastas et al.  NR NR NR 1 

Du et al 73 57 NR NR 

Elghoudi et al 8 6 NR NR 

Hashemi et al NR 2 NR 1 

Karbuz et al NR NR NR NR 

Kotula et al NR NA NR 1 

Li V. et al NR NR NR NR 

Li Y. et al 3 3 NR 1 

Özdemir et al NR NR NR 1 

Pina et al 2 15 NR NR 

Romberg et al NR 4 NR NR 

TOTAL 86 87 0 5 
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In relation to the number of boys and girls without asthma and infected with COVID-19, 

no differences were found in the studies reported by Karbuz et al; Elghoudi et al; Li V. et 

al; Pina et al and Romberg et al, these studies showed that COVID-19 occurs in equal 

amounts in both boys and girls (Table 7). For children with asthma and COVID-19, there 

were no data reporting such a characteristic (Table 7).  

Children with COVID-19 are often asymptomatic or have mild illness. Although they 

have chronic comorbidities such as asthma or allergic diseases, they may have a 

symptomatic condition but rarely a serious illness. The asthmatic pediatric population 

infected by COVID-19 presented in smaller numbers in relation to the rest of the pediatric 

population. In this sense, asthma does not increase susceptibility, morbidity and is not a 

predisposing factor for COVID-19 infection [1,6,7,10]. 

Table 7. Distribution of pediatric population with and without asthma and affected by 

COVID-19.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
CHILDREN WITHOUT 

ASTHMA 

CHILDREN WITH 

ASTHMA 

AUTHOR MEN WOMEN MEN WOMEN 

Anastas et al.  0 1 0 1 

Du et al 120 62 1 0 

Elghoudi et al 148 140 NR NR 

Hashemi et al 2 1 NR NR 

Karbuz et al 582 574 NR NR 

Kotula et al 0 1 0 1 

Li V. et al 90 88 NR NR 

Li Y. et al 3 5 NR NR 

Özdemir et al 1 0 1 0 

Pina et al 12 12 NR NR 

Romberg et al 11 13 NR NR 

TOTAL 969 897 2 2 
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DISCUSSION AND CONCLUSION  

This systematic review has included 11 articles reporting on the most frequent 

tomographic findings in asthmatic pediatric population infected with COVID-19. 

Although COVID-19 diagnosis relies on the clinical symptoms and contact history, 

laboratory tests and radiological studies are useful tools that not only help on the initial 

diagnosis but also in the follow-up of the disease and the effectiveness of the treatment 

[12]. In this review, we find that the largest number of CT scans performed did not show 

pathological results. However, abnormal CT scans characterized by the presence of 

diffusely distributed ground-glass opacities, patch opacities, consolidations and 

peribronchial thickening. 

Thoracic computed tomography generates debate at the time of request. It should not be 

used frequently in children due to the lesser severity of the disease and the greater risk 

generated by the high radiation load. For these reasons, the radiation risk and the need for 

a scan must be pondered [3,12,13]. If pediatric patients have subjacent comorbidities, 

treatment failure, severe symptoms, or are critically ill, a tomographic study must be 

considered [3,7]. 

This review has described all the tomographic findings available to offer an overview of 

asthmatic pediatric population with COVID-19. There were limitations involved in this 

study due to articles lacking focus on asthmatic children or having reduced sample sizes 

[12]. In this sense, results could potentially be biased and generate shortcomings 

regarding the effects of COVID-19 in pediatric patients [12]. 
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