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Abstract

Objectives: The objective of this research was to evaluate the occurrence of allergic asthma symptoms in children between the ages of 3
and 15 years who tested positive for COVID-19 through PCR testing and were admitted to an educational hospital in Iran.

Methods: In 2021, we conducted a cross-sectional study that included 75 pediatric patients who tested positive for COVID-19 through
PCR testing and were admitted to the Shahid Beheshti Hospital in Kashan, Iran. We used telephone interviews to complete the
International Study of Asthma and Allergies in Childhood questionnaire to gather information on the frequency of allergic asthma
symptoms and the demographic characteristics of the patients.

Results: The results showed that 12% of the children with COVID-19 had a history of wheezing, and 77.8% had mild wheezing in the past
12 months. Logistic regression analysis revealed that children with smoking fathers were 6.3 times more likely to wheeze than children
with non-smoking fathers, and the likelihood of wheezing increased with age. The wheezing history of nine children revealed one allergy
history in the family, one pet care in the home, seven home heaters, and two boilers. Nine children lived in personal houses and two lived
in apartments, none of which were associated with wheezing.

Conclusion: The child's age and father's smoking behavior were found to have an impact on wheezing in asthmatic children with COVID-
19. Further research is needed to better understand the impact of COVID-19 on pediatric populations, and the public health community

should focus on studying this area more thoroughly.
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Introduction

Since December 2019, a novel strain of coronavirus called
Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) has
population. This disease, designated as Coronavirus
Disease 2019 (COVID-19) by the World Health
Organization (WHO), has affected over 50 million
individuals globally and resulted in the unfortunate

emerged within the human

demise of more than 1.2 million people as of November 10,
2020.21  Asthma, a chronic respiratory condition
characterized by bronchospasm attacks and narrowing of
the airways, can lead to breathing difficulties. Childhood
asthma, in particular, has witnessed a rise in mortality rates
in recent decades.’! It is worth noting that asthma
exacerbates the severity of viral respiratory tract

infections, and the level of asthma control directly
influences the severity of viral infections.!!

In numerous patients with asthma, type 1
hypersensitivity manifests in various ways, and allergic
reactions play a significant role in the pathogenesis of the
disease.!® Both children (> 90%) and adults (> 50%) with
asthma are associated with allergies. Asthma attacks occur
when a patient's sensitivity to an allergen is triggered.”!
According to the United States (US) Centers for Disease
Control and Prevention (CDC), out of 149,082 laboratory-
confirmed pediatric COVID-19 cases with known age,
2572 cases (1.7%) were younger than 18 years of age.®!

Asthmatic children, especially those with severe and
uncontrolled asthma, should be classified as high-risk,

according to both the CDC and the European Academy of
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Allergy and Clinical Immunology (EAACI). However, it
should be noted that this suggestion is based on common
sense rather than scientific proof.”’’ Only two out of 67
investigations and five reviews indicated asthma as a risk
factor for COVID-19 in children, without taking severity
or mortality into account.'” In retrospective research
undertaken by Ruano et al.,l''l no significant changes in
asthma severity, control, lung function, or allergy
comorbidity were found between likely COVID-19
individuals and non-COVID-19 cases. However, there was
a higher use of relievers and controllers in probable
COVID-19 cases, suggesting a potential link between
COVID-19 and asthma exacerbations.

Various international agencies, including the CDC, have
identified asthma as a risk factor for COVID-19-related
outcomes such as illness and death.!'” The cause of this
inconsistency in the findings is currently unknown and
necessitates further investigation. However, it is believed
to be attributed to decreased exposure to allergens in the
outdoor environment, reduced levels of traffic and
industrial pollution, and a decrease in viral agents.

Objectives

Considering the conflicting reports and the absence of
such a study in Iran, this research aimed to assess the
prevalence of allergic asthma symptoms in children aged
3-15 years who tested positive for COVID-19 through
PCR and were admitted to an educational hospital in Iran.

Methods

This study was conducted in Kashan, Iran, in 2021 as a
study. The
participants were children aged 3-15 who tested positive
for COVID-19 through a polymerase chain reaction (PCR)
test and were admitted to Shahid Beheshti Hospital
between January 1, 2021, and September 30, 2021. Shahid
Beheshti Hospital, with 704 beds, is one of the largest
educational hospitals in Kashan. The selection of

cross-sectional inclusion criteria for

participants was based on the medical records of the
pediatric patients admitted to Shahid Beheshti Hospital.
To ensure accuracy, the COVID-19 records of the hospital
were thoroughly reviewed to identify all children who met
the age and positive COVID-19 test criteria. The medical
records of these eligible participants were obtained from
the Vice Chancellor of Health office at Kashan University
of Medical Sciences. The sample size of 75 was calculated
using data from prior research by Fadaeizadeh et al.l'*)
This study found that 73.2% of children with a history of
wheezing in the past 12 months had mild severity. By

considering this prevalence, a confidence level of 95%, and
a margin of error of 10%, the minimum required sample
size was calculated to be 75 patients. Out of the 91 pediatric
patients admitted during the study period who tested
positive for COVID-19, 75 met the eligibility criteria and
were included in the study. All 75 patients completed the
questionnaire without any missing data.

The study utilized the International Study of Asthma and
Allergies in Childhood (ISAAC) questionnaire. This self-
administered questionnaire by the ISAAC is widely used
due to its convenience and affordability in determining the
prevalence and severity of asthma symptoms and allergic
diseases. Various countries have employed this
questionnaire to investigate the standard epidemiology of
asthma and allergies. Several studies in our nation have
used this questionnaire and proved its validity and
reliability, including those done by Gharagozlou et al.,l'¥
Shakurnia et al.,'” and Ansari et al.' The questionnaire
consisted of various items, such as age, sex, wheezing
history and frequency in the past 12 months, sleep
disturbance and speech limitations caused by wheezing,
dry cough without a cold, wheezing after exercise, allergy
history in children and family members, smoking history,
presence of pets at home, and the type of fuel used for
cooking. Additionally, Fadaizadeh et al.l¥! introduced a
new variable called "severity of wheezing" based on the
conventional scoring of three variables' results: A) rate of
wheezing attacks in the past 12 months; B) frequency of
sleep disturbance; and C) speech limitations due to
wheezing in the past 12 months. Negative answers were
assigned a score of 1, while other answers received higher
scores. For instance, wheezing attack rates were scored
from 1 to 4, sleep disturbance frequency from 1 to 3, and
speech limitations due to wheezing received a score of 1 or
2. Consequently, the new variable for wheezing severity
ranged from 3 to 9, with 3 indicating the absence of
symptoms. Traditionally, intensities of 4-5, 6-7, and 8-9
are classified as mild, moderate, and severe, respectively.

Telephone interviews were conducted to gather
information on the frequency of allergic asthma symptoms
and the demographic characteristics of the patients.

All participants were invited to take part in the study and
were informed of the study's objectives in accordance with
the Declaration of Helsinki. Participants were assured that
their information would remain confidential and would
not be published in the article. The local ethics committee
approved the study (No.
IR. KAUMS.NUHEPM.REC.1400.049).

The data collected were analyzed using the Statistical
Package for the Social Sciences (SPSS) 22 (IBM SPSS
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Statistics, IBM Corporation, Armonk, NY, USA). The T-
test-testchi-square test were used for data analysis, while
logistic regression was utilized to establish the correlation
between the prevalence of wheezing and demographic
variables. The continuous variables were expressed as the
mean * SD, and the categorical variables were presented as
a percentage and frequency. A “P-value” less than 0.05 was
considered significant.

(33.3%, n=3) experienced wheezing during the past 12
months, either during or after exercise. Lastly, two
children (2.7%, n=2) had a history of dry cough at night in
the past 12 months, and both of them had a history of
wheezing. Furthermore, 77.8% of the children with a
history of wheezing had mild wheezing severity.

Table 1. Patients’ demographic information

Items Variables N (%)
Results Sex Girl 35(46.7)
In the study, a total of 75 patients between the ages of 3 Boy 40(53.3)
and 15 were included. Out of these patients, 35 (46.7%) Age 8.543.7
were girls and 4 (53.3%) were boys. The average age of the Consumption of milk other thanbreast milk  15(20)
patients was 8.5+3.7 years. It was found that 20% of the in the first six months of life
children did not breastfeed in the first six months of their Allergy history in the family 9(12)
lives. The allergy history of the children's families was 12% Father's smoking Cigarettes 19(25.3)
(n=9). Additionally, 25.3% (n=9) of the children's fathers Hookah 3(4)
used tobacco (hookah or cigarette). Families with four Family Smoking except for father 0
members had the highest frequency at 58.8% (n=44). Five Family members Two 1(1.3)
of the children had pets. Approximately 67% of the Three 13(17.3)
participants used a heater to warm their homes, and 72% Four 44(58.8)
lived in villas [Table 1]. Five and more' ' 17(22.6)
According to Table 2, it was observed that nine children Having a pet Myné/Cockanel bird 1(1.3)
(12%, n=9) had wheezing in the past 12 months, and all of Rabbit ' 2(2.6)
them experienced wheezing attacks one to three times Shéep and chicken 1(1.3)
within that period. Two children (22.2%, n=2) with a - Chicken 1(1.3)
history of wheezing also had sleep disturbances in the past H01'1se heating Heajcer 50(66.7)
12 months. Except for one child, all children with a history device Ra.d1ator 24(32)
of wheezing experienced worsened wheezing during cold Housi f/pllllt 5411(;'13)9
or cold seasons. Two children (22.2%, n=2) were ousing type Ha (71.9)
diagnosed with asthma by a physician. Three children Apartment 21(28.1)
Table 2. Asthma prevalence among 3-15-year-old children using the ISAAC questionnaire
Item N (%)
Lifetime wheeze 9(12)
Wheeze in the past 12 months 9(100)
E Number of wheezing attacks in the past 12 months 1-3 7(77.8)
% 4-12 2(22.2)
20 Sleep disturbances due to wheeze in the past 12 months None 7(77.8)
§ >1/wk? 2(222)
'§ Wheezing exacerbation during colds or cold seasons 8(88.9)
Speech-limiting wheeze in the past 12 months 0
Physician-diagnosed asthma 2(33.3)
Exercise-induced wheeze in the past 12 months 2(2.7)
%o & Score 4: Mild 5(55.6)
3 § Score 5: Mild 2(22.2)
§ 2 Score 6: Moderate 2(22.2)

a, One or more night in a week
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Table 3. Comparison of variables between children with and without a wheezing history

Items Variables Wheezing history P OR (95%CI)
Yes(n=9) No(n=66) value
Sex Girl 5(55.6) 30(45.5) 0.569
Boy 4(44.4) 36(54.5)
Age 6+2.9 8.9+3.7 0.028 (0.997-0.612) 0.781
Consumption of milk other than breast milk in the first six 2(22.2) 13(19.7) 0.859
months of life
Allergy history in the family 1(11.1) 8(12.1) 0.930
Father's smoking (Cigarettes/Hookah) 6(11.1) 16(24.2) 0.009 (30.261-1.337) 6.361
Family members Two/ Three 1(66.7) 13(19.7) 0.656
Four 5(55.6) 39(59.1)
Above four 3(33.3) 14(21.2)
Having a pet 1(11.1) 4(6.1) 0.569
House heating device  Heater 7(77.8) 43(65.2) 0.451
Radiator/Spilt 2(22.2) 23(34.8)
Housing type Villa 7(77.8) 47(71.2) 0.681
Apartment 2(22.2) 19(28.8)

Table 3 revealed a significant relationship between a
child's age and their father's smoking. For every unit
increase in age, a child's wheezing history decreased by
28% (0.781). Additionally, a child with a wheezing history
whose father smoked had a 6.3-fold increased risk of
wheezing compared to a child whose father did not smoke.

Discussion

Children with asthma experience bronchospasm attacks
and narrowed airways, leading to breathing difficulties
that can affect their daily lives. Diagnosing asthma in
children can be challenging as there is no unique
diagnostic test available. However, paying attention to
wheezing can aid in its diagnosis.'”? On the other hand,
COVID-19 has been declared a pandemic with the highest
alert level by the WHO."® Fortunately, studies suggest that
children tend to have milder illnesses and a better
prognosis after infection.!'” In the early stages of COVID-
19, simple chest radiography may not reveal any abnormal
findings in children. Therefore, it is not recommended for
patients with no symptoms or risk factors, and PCR-RT is
used to detect the RNA of the virus.!2

In this research, it was discovered that nine children who
contracted COVID-19 (12%) had previously experienced
wheezing, with 77.8% of them having mild wheezing
within the last 12 months. By conducting a logistic
regression analysis, it was determined that children with
fathers who smoked were 6.3 times more likely to wheeze
compared to children with non-smoking fathers.
Additionally, the likelihood of wheezing increased as the
children grew older. The wheezing history of these nine

children revealed that one of them had a family history of
allergies, one had a pet at home, seven had home heaters,
and two had boilers. Furthermore, nine of the children
lived in personal houses, while two lived in apartments, but
none of these factors were associated with wheezing.
Another study conducted over the course of one year
found that males exhibited a higher prevalence of
wheezing, with the maximum occurrence observed
between the ages of one and two.?!! On the other hand, a
separate study discovered that boys had a three-fold
greater prevalence of bronchiolitis, with the highest age of
occurrence being 3-4 months.?’ However, in our study, it
was found that wheezing history was more common
among females (55.6%).

The prevalence of asthma among adult patients with
COVID-19 varies across different countries. In China,
Italy, Sweden, Russia, and Brazil, the prevalence is
relatively low, ranging from 0.9% to 1.96%. However, in
Spain, Ireland, the United Kingdom, and the US, the
prevalence is higher, ranging from 5.2% to 17.9%.1*-*!' The
occurrence of asthma in pediatric COVID-19 patients is
not very common. Only one patient with asthma and four
patients positive for SARS-CoV-2 had a 25% prevalence of
attributable to COVID-19,
retrospective research done by Ibrahim et al, on 433

asthma according to
pediatric patients hospitalized at an Australian children's
hospital.?? Another recent study on 182 pediatric patients
hospitalized for COVID-19 found that 22.8% of them had
allergic diseases, with allergic rhinitis being the most
common, but there was no significant difference in
clinical, immunological, or disease severity findings
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between those with allergies and those without.! Since all
previous epidemiological studies were retrospective and
asthma diagnoses were mainly based on patient
declarations, it is likely that the actual prevalence of
asthma is lower. Self-protection awareness, regular intake
of asthma medications during the pandemic, reduced
expression of angiotensin-converting enzyme 2 (ACE2) in
atopic individuals, and inhaled corticosteroid treatment
are all possible explanations for the relatively low COVID-
19 prevalence among asthma patients.

The findings revealed that passive smoking exposure and
patient age had a substantial influence on children's health,
but owning a pet had no effect. In recent times, it has
become evident that smoking, age, and comorbid
conditions such as hypertension, diabetes, obesity, and
coronary artery disease are linked to a higher severity of
COVID-19,5-37 although the relationship with asthma
remains controversial. There is no evidence to prove that
asthma in childhood is a risk factor for SARS-CoV-2
infection or COVID-19 hospitalization. According to
Beken et al.,®® the prevalence of allergic rhinitis, asthma,
atopic dermatitis, and episodic wheeze was 10.3%, 6.5%,
4.7%, and 3.7%, respectively, in the overall study
population. COVID-19 hospitalization was not associated
with asthma, allergic rhinitis, atopic dermatitis, or
exposure to secondhand smoke. However, living with a pet
was found to reduce this risk. Currently, there is no
evidence to suggest that domestic pets can transmit new
coronaviruses to humans. The CDC has reported various
health benefits of owning pets, including lowering blood
pressure and cholesterol levels, increasing opportunities
for physical activity, and reducing loneliness.*!
Considering these factors, owning a pet may potentially
reduce the severity of COVID-19.

According to a recent review of studies, only three studies
have investigated asthma as a potential risk factor for
COVID-19 infection but not its severity or mortality.
However, the studies that have been conducted on
COVID-19 cases have only provided information on case
numbers by age group, leaving it unclear whether
childhood asthma or other respiratory diseases in children
increase the risk or severity of COVID-19. Therefore, it is
crucial for the public health community to conduct more
in-depth studies on pediatric populations. It is important
to determine whether asthma increases the risk of
COVID-19 infection in children, as well as its effectiveness
in controlling asthma and reducing its severity. Joint
international efforts are necessary to address this issue, as
the number of pediatric admissions per center is limited.
Coordination between major professional associations

worldwide may be necessary to achieve this goal, not only
for childhood asthma but for all childhood illnesses.

The findings of this study, conducted in a single hospital,
may not be applicable to the wider pediatric population
affected by COVID-19. The study only included patients
admitted to Shahid Beheshti Hospital, which may not
accurately reflect the full range of disease severity in
children with COVID-19. Moreover, the sample size of 75
patients from a single geographic area is relatively small.
To establish the prevalence of allergic asthma symptoms in
children with COVID-19 across larger populations, it is
necessary to conduct extensive multi-center studies
encompassing diverse geographic regions. Additionally,
expanding the demographic characteristics of the
participants would further enhance the generalizability of
the findings.

Conclusions

According to this study, the age of the child and the
father's smoking behaviors can impact the occurrence of
wheezing in children with COVID-19 who have asthma.
Previous studies have only provided information on the
number of cases in different age groups, leaving it
uncertain whether asthma or other respiratory illnesses in
children affect the severity or risk of COVID-19. This
highlights the need for the public health sector to conduct
more extensive research on pediatric populations.

Acknowledgment

This study was supported by a grant from Kashan
University of Medical Sciences Research Council. We would
also like to extend our appreciation to the patients and
parents who participated in completing the questionnaire.

Competing interests
The authors declare that they have no competing interests.

Abbreviations

Coronavirus Disease 2019: COVID-19; Positive Polymerase
Chain Reaction: PCR; International Study of Asthma and
Allergies in Childhood: ISAAC; Severe Acute Respiratory
Syndrome Coronavirus 2: SARS-CoV-2; World Health
Organization: WHO; Disease Control and Prevention: CDC;
European Academy of Allergy and Clinical Immunology:
EAACI; Statistical Package for the Social Sciences: SPSS.

Authors’ contributions

All authors read and approved the final manuscript. All
authors take responsibility for the integrity of the data and the
accuracy of the data analysis.

Int Arch Health Sci. 2023;10(4):193-199 | 197



Heidarzadeh Arani et al

Funding
None.

Role of the funding source
None.

Availability of data and materials
The data used in this study are available from the
corresponding author on request.

Ethics approval and consent to participate

The study was conducted in accordance with the
Declaration of Helsinki. The local ethics committee approved
the study (IR KAUMS.NUHEPM.REC.1400.049).

Consent for publication

By submitting this document, the authors declare their
consent for the final accepted version of the manuscript to be
considered for publication.

References

1. Coronaviridae Study Group of the International Committee on
Taxonomy of Viruses. The species Severe acute respiratory
syndrome related coronavirus: classifying 2019-nCoV and
naming it SARS-CoV-2. Nat Microbiol 2020;5:536-44
doi:10.1038/s41564-020-0695-z PMid:32123347
PMCid:PMC7095448

2. World Health Organization. Coronavirus disease (COVID-19)
dashboard: USA. Available from: https://covid19. who.
int/region/amro/country/us. Accessibility verified June. 2020;4.

3. Kasper D, Fauci A, Hauser S, Longo D, Jameson J, Loscalzo J.
Harrison's principles of internal medicine, 19e: Mcgraw-hill New
York, NY, USA:; 2015.

4. Corne JM, Marshall C, Smith S, Schreiber J, Sanderson G, Holgate
ST, et al. Frequency, severity, and duration of rhinovirus infections
in asthmatic and non-asthmatic individuals: a longitudinal cohort
study. Lancet.  2002;359(9309):831-4.  doi:10.1016/S0140-
6736(02)07953-9 PMid:11897281

5. Jackson DJ, Trujillo-Torralbo M-B, del-Rosario J, Bartlett NW,
Edwards MR, Mallia P, et al. The influence of asthma control on
the severity of virus-induced asthma exacerbations. ] Allergy Clin
Immunol. 2015;136:497-500. e3 doi:10.1016/j.jaci.2015.01.028
PMid:25772596

6. Southampion U. HLA class II genotype, HLA-DR B cell surface
expression and allergen specific IgE production in atopic and non-
atopic members of asthmatic family pedigrees. Clin Exp Allergy.
1999;29:35-8.

7. Woszczek G, Kowalski M, Borowiec M. Association of asthma and
total IgE levels with human leucocyte antigen-DR in patients with
grass allergy. Eur Respir J. 2002;20:79-85
doi:10.1183/09031936.02.01002001 PMid:12166586

8. CDC COVID-19 Response Team, CDC COVID-19 Response
Team, CDC COVID-19 Response Team, Bialek S, Gierke R,
Hughes M, McNamara LA, Pilishvili T, Skoff T. Coronavirus
disease 2019 in children-United States, february 12-april 2, 2020.
Morbidity and Mortality Weekly Report. 2020;69(14):422-6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

doi:10.15585/mmwr.mmé6914e4 PMid:32271728
PMCid:PMC7147903

Brough HA, Kalayci O, Sediva A, Untersmayr E, Munblit D,
Rodriguez del Rio P, et al. Managing childhood allergies and
immunodeficiencies during respiratory virus epidemics-the 2020
COVID-19 pandemic: a statement from the EAACI-section on
pediatrics. Pediatr ~ Allergy ~ Immunol. 2020;31:442-8
doi:10.1111/pai.13262 PMid:32319129 PMCid:PMC7264548
Castro-Rodriguez JA, Forno E. Asthma and COVID-19 in
children: a systematic review and call for data. Pediatr Pulmonol.
2020;55:2412-8 doi:10.1002/ppul.24909 PMid:32558360
PMCid:PMC7323291

Ruano FJ, Alvarez MLS, Haroun-Diaz E, de la Torre MV,
Gonzilez PL, Prieto-Moreno A, et al. Impact of the COVID-19
pandemic in children with allergic asthma. J Allergy Clin
Immunol Pract. 2020;8:3172-4. el. doi:10.1016/j.jaip.2020.07.019
PMid:32730834 PMCid:PMC7384405

Centers for Disease Control and Prevention. Coronavirus disease
2019 (COVID-19). People who are at increased risk for severe
illness. Available from: https://www.cdc.gov/coronavirus/2019-
ncov/need-extra-precautions/asthma.html.

Fedaizadeh L, Saeedfar K, Masjidi M. Evaluation of the agreement
of written and video questionnaires in the international study of
asthma and allergy in children of Tehran. ] Shahid Sadoughi Univ
Med Sci Healthc Serv, Yazd. 2007;16.

Qarghazlou SK, Hallaj Mofard M, Karimi B, Honarmand M, Jafari
H. Frequency and severity of asthma, allergic rhinitis and eczema
symptoms in 6-7 year old children in Kashan city. Tehran Univ
Med J. 2002;60:416-22.

Shakurnia A, Assar S, Afra M, Latifi M. Prevalence of Symptoms
of Asthma, Allergic Rhinitis and Eczema in 6-7 and 13-14 years
old Ahvazian School children. East Mediterr Health J. 2011.
Ansari H, Payandeh A, Arbabi Sarjou A, Soleimani G, Meshkinian
A. Prevalence and Determinants of Eczema Among Elementary
School Children, Southeast of Iran, 2019. J Arak Univ Med Sci.
2021;24:438-49 doi:10.32598/jams.24.3.6370.1

Oreskovic NM, Kinane TB, Aryee E, Kuhlthau KA, Perrin JM. The
unexpected risks of COVID-19 on asthma control in children. J
Allergy Clin Immunol Pract. 2020;8:2489-91.
doi:10.1016/j.jaip.2020.05.027 PMid:32497662
PMCid:PMC7263244

Sohrabi C, Alsafi Z, O'neill N, Khan M, Kerwan A, Al-Jabir A, et
al. World Health Organization declares global emergency: A
review of the 2019 novel coronavirus (COVID-19). Int J Surg.
2020;76:71-6 doi:10.1016/j.ijsu.2020.02.034
PMid:32112977 PMCid:PMC7105032

Zimmermann P, Curtis N. Coronavirus Infections in Children
Including COVID-19: An Overview of the Epidemiology, Clinical
Features, Diagnosis, Treatment and Prevention Options in
Children.  Pediatr Infect Dis J. 2020;39(5):355-368
doi:10.1097/INF.0000000000002660 PMid:32310621
PMCid:PMC7158880

LiZ, YiY, Luo X, Xiong N, Liu Y, Li S, et al. Development and
clinical application of a rapid IgM-IgG combined antibody test for
SARS-CoV-2 infection diagnosis. ] Med Virol. 2020;92:1518-24.
doi:10.1002/jmv.25727 PMid:32104917 PMCid:PMC7228300
Naseri F Incidence of children with chest wheezing during one
year referred to the Children's Emergency Clinic of Qaim Hospital

198 | Int Arch Health Sci. 2023;10(4):193-199


https://doi.org/10.1038/s41564-020-0695-z
https://doi.org/10.1016/S0140-6736(02)07953-9
https://doi.org/10.1016/S0140-6736(02)07953-9
https://doi.org/10.1016/j.jaci.2015.01.028
https://doi.org/10.1183/09031936.02.01002001
https://doi.org/10.15585/mmwr.mm6914e4
https://doi.org/10.1111/pai.13262
https://doi.org/10.1002/ppul.24909
https://doi.org/10.1016/j.jaip.2020.07.019
https://doi.org/10.32598/jams.24.3.6370.1
https://doi.org/10.1016/j.jaip.2020.05.027
https://doi.org/10.1016/j.ijsu.2020.02.034
https://doi.org/10.1097/INF.0000000000002660
https://doi.org/10.1002/jmv.25727

Prevalence and severity of allergic asthma in children with COVID-19

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

(AJ]): Mashhad Univ Med Sci; 1992.

Behrman RE, Kliegman RM, Jenson H. Nelson textbook of
pediatrics. 16th editions. Wash ington: WB Saunders Company.
2000.

LiX, XuS§, YuM, Wang K, Tao Y, Zhou Y, et al. Risk factors for
severity and mortality in adult COVID-19 inpatients in Wuhan. J

Allergy Clin Immunol. 2020;146:110-8
doi: 10.1016/j.jaci.2020.04.006 PMid:32294485
PMCid:PMC7152876

Caminati M, Lombardi C, Micheletto C, Roca E, Bigni B, Furci F,
et al. Asthmatic patients in COVID-19 outbreak: few cases despite
many cases. J Allergy Clin 2020;146:541-2
doi:10.1016/j.jaci.2020.05.049 PMid:32620309
PMCid:PMC7306702

Gémes K, Talback M, Modig K, Ahlbom A, Berglund A, Feychting
M, et al. Burden and prevalence of prognostic factors for severe
COVID-19 in Sweden. Eur ] Epidemiol. 2020;35:401-9.
doi:10.1007/s10654-020-00646-2 PMid:32424571
PMCid:PMC7233678

Rezende LF, Thome B, Schveitzer MC, Souza-Junior PR,
Szwarcwald CL. Adults at high-risk of severe coronavirus disease-
2019 (Covid-19) in Brazil. Rev Sadde Publ. 2020;54.
doi:10.11606/51518-8787.2020054002596

PMid:32491091 PMCid:PMC7234208

Borobia AM, Carcas AJ, Arnalich F, Alvarez-Sala R, Monserrat-
Villatoro J, Quintana M, et al. A cohort of patients with COVID-
19 in a major teaching hospital in Europe. J Clin Med. 2020;9:1733.
doi:10.3390/jcm9061733 PMid:32512688 PMCid:PMC7356883
Butler MW, O'Reilly A, Dunican EM, Mallon P, Feeney ER, Keane
MP, et al. Prevalence of comorbid asthma in COVID-19 patients.

Immunol.

] Allergy Clin Immunol. 2020;146:334-5
doi: 10.1016/j.jaci.2020.04.061 PMid:32553599
PMCid:PMC7284278

Khawaja AP, Warwick AN, Hysi PG, Kastner A, Dick A, Khaw PT,
et al. Associations with covid-19 hospitalisation amongst 406,793
adults: the UK Biobank prospective cohort study. MedRxiv. 2020.
doi:10.1101/2020.05.06.20092957

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;323:2052-9
doi:10.1001/jama.2020.6775 PMid:32320003
PMCid:PMC7177629

Chhiba KD, Patel GB, Vu THT, Chen MM, Guo A, Kudlaty E, et
al. Prevalence and characterization of asthma in hospitalized and
nonhospitalized patients with COVID-19. ] Allergy Clin
Immunol. 2020;146:307-14. doi:10.1016/j.jaci.2020.06.010
PMid:32554082 PMCid:PMC7295471

Ibrahim LF, Tosif S, McNab S, Hall S, Lee HJ, Lewena S, et al.
SARS-CoV-2 testing and outcomes in the first 30 days after the
first case of COVID-19 at an Australian children's hospital. Emerg
Med  Aust  2020;32:801-8 doi:10.1111/1742-6723.13550
PMid:32390285 PMCid:PMC7273066

Yasuhara ], Kuno T, Takagi H, Sumitomo N. Clinical
characteristics of COVID-19 in children: a systematic review.
Pediatr Pulmonol. 2020;55:2565-75 doi:10.1002/ppul.24991
PMid:32725955

Abrams EM, Sinha I, Fernandes RM, Hawcutt DB. Pediatric

35.

36.

37.

38.

39.

asthma and COVID-19: The known, the unknown, and the
controversial. Pediatr Pulmonol. 2020;55:3573-8
doi:10.1002/ppul.25117 PMid:33058493 PMCid:PMC7675412
Zappala C. Predicting a worse COVID-19 outcome [accessed 2
Sept 2020]. Available from:
https://ama.com.au/sites/default/filesy AMA_PPE_Chris_Zappala
_PREDICTING_WORSE_COVID19_OUTCOME.

Petrakis D, Margind D, Tsarouhas K, Tekos F, Stan M, Nikitovic
D, et al. Obesity-a risk factor for increased COVID-19 prevalence,
severity and lethality. Mol Med Rep. 2020;22:9-19
doi:10.3892/mmr.2020.11127 PMid:32377709
PMCid:PMC7248467

Zhang JJ, Cao YY, Tan G, Dong X, Wang BC, Lin J, et al. Clinical,
radiological, and laboratory characteristics and risk factors for
severity and mortality of 289 hospitalized COVID-19 patients.
Allergy. 2021;76 (2):533-550. doi:10.1111/all.14496
PMid:32662525 PMCid:PMC7404752

Beken B, Ozturk GK, Aygun FD, Aydogmus C, Akar HH. Asthma
and allergic diseases are not risk factors for hospitalization in
children with coronavirus disease 2019. Ann Allergy Asthma
Immuno. 2021;126:569-75 doi:10.1016/j.anai.2021.01.018
PMid:33493639 PMCid:PMC7825986

Centers for Disease Control and Prevention. COVID-19 and
Nov  2020]. Available
https://www.cdc.gov/coronavirus/2019-ncov/daily-life-

animals  [accessed 9 from:

coping/animals.

How to Cite this Article:

Heidarzadeh Arani M, Azadchehr M, Bathaei SM. Prevalence
and severity of allergic asthma in children with COVID-19: a
cross-sectional study. Int Arch Health Sci. 2023;10(4):193-199.
doi: 10.48307/IAHS]J.2023.408491.1026

Int Arch Health Sci. 2023;10(4):193-199 | 199


https://doi.org/10.1016/j.jaci.2020.04.006
https://doi.org/10.1016/j.jaci.2020.05.049
https://doi.org/10.1007/s10654-020-00646-z
https://doi.org/10.11606/s1518-8787.2020054002596
https://doi.org/10.3390/jcm9061733
https://doi.org/10.1016/j.jaci.2020.04.061
https://doi.org/10.1101/2020.05.06.20092957
https://doi.org/10.1001/jama.2020.6775
https://doi.org/10.1016/j.jaci.2020.06.010
https://doi.org/10.1111/1742-6723.13550
https://doi.org/10.1002/ppul.24991
https://doi.org/10.1002/ppul.25117
https://doi.org/10.3892/mmr.2020.11127
https://doi.org/10.1111/all.14496
https://doi.org/10.1016/j.anai.2021.01.018

