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What is already known ABSTRACT

on this topic?
Objective: Environmental tobacco smoke (ETS) exposure is associated with many diseases,

e Environmental tobacco smoke including lower respiratory tract infections, in pediatric age groups. In this study, we aimed
exposure s associated with to assess the effect of household ETS exposure on symptom frequency and clinical severity in
many diseases, including lower children and adolescents with COVID-19.
respiratory tract infections, in
pediatric age groups Materials and Methods: This retrospective study included pediatric cases (<18 years old)

* Active cigarette smoking has with a positive SARS-CoV-2 test, who were admitted to our hospital between 20.03.2020 and

been found to be associated
with the severity and the mor-
tality of COVID-19.

01.05.2020. Patients with respiratory diseases and active smokers were excluded. Demographic
characteristics, symptoms, and clinical severity of COVID-19 were obtained from parents and
children using a questionnaire and from patients’ files. Household ETS exposure was assessed
by questionnaire.

What this study adds on

this fOpiC’ Results: A total of 167 patients (median age 145 months, 50.7 % male) were included in the
study. The frequency of household ETS exposure was 50.9%, and the frequency of cough was

. Cough was found to be significantly higher in exposed children than non-exposed children (71.4% vs 50.8% respectively,

more common in pediatric
COVID-19 patients with house-
hold environmental tobacco
smoke exposure.

e Among pediatric patients with
mild COVID-19, cough and fever
were found to be more com-
mon in patients with household
environmental tobacco smoke
exposure.

e No relationship was found
between clinical severity of
COVID-19 and household envi-
ronmental  tobacco  smoke

p=0.02). The frequency of both fever and cough was significantly higher ETS-exposed in the
subgroup of cases with a mild clinical course (69.5% vs 48.1% respectively, p= 0.02 for fever
and 67.8% vs 44.4% respectively, p=0.01 for cough). There was no relationship between clinical
severity and household ETS exposure.

Conclusion: Household ETS exposure may impact COVID-19 pediatric cases as demonstrated
by the increased frequency of cough and fever in ETS-exposed children. As new lockdown
measures are implemented, increasing public awareness about the effect of household ETS
exposure on COVID-19as well as encouraging a decrease in ETS exposure are essential.

Keywords: Environmental tobacco smoke exposure, children, coronavirus disease 2019,
COVID-19

exposure in pediatric patients

INTRODUCTION

It has been known for many years that tobacco consumption causes millions of deaths, as

well as new cases of cancer and, heart and lung disease, each year.! Secondhand smoke

exposure, which is also called involuntary or passive smoking, is the exposure of non-smoking

children or adults to tobacco smoke.? Children are exposed to environmental tobacco smoke

(ETS) in social areas like the house, school, and public transportation.’* ETS exposure has
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The epidemic that started in Wuhan, China, in December
2019 and has now affected the entire world is called coro-
navirus disease-2019 (COVID-19) and is caused by severe
acute respiratory syndrome coronavirus-2 (SARS-CoV-2)." As
of December 27, 2020, it has affected 79 million people and
resulted in approximately 1.7 million deaths.® Approximately
8%-10% of those infected were children.” In our coun-
try, a total of 2 million cases were counted by December
2020."® Although COVID-19 pediatric patients compared to
adults, some pediatric cases require hospitalization and inten-
sive care monitoring.

A person becomes more susceptible to SARS-CoV-2 with
active smoking.” In studies, including meta-analyses, it has
been shown that there is an association between active smok-
ing and both COVID-19 severity and mortality.?°-?* The rela-
tionship between COVID-19 and ETS exposure has not been
investigated. The frequency of active smoking is low among
children; however, they are the population most vulnerable on
ETS exposure, which is commonly ignored. Furthermore, the
lockdowns have caused increased household ETS exposure
in children and adolescents. This study aimed to evaluate the
effect of household ETS exposure on symptom frequency and
clinical severity in children and adolescents with COVID-19.

METHODS

This retrospective study was conducted in Istanbul Haseki
Training and Research Hospital between 20.03.2020 and
01.05.2020. The ethics committee of Istanbul Haseki Training
and Research Hospital approved the study (09.09.2020; proto-
col number 2020/87). Children and adolescents under 18 years
of age and with a positive oro-or nasopharyngeal real-time
reverse transcriptase-polymerase chain reaction (PCR) test for
SARS-CoV-2 (Bioksen ArGe Teknik Co. Ltd, Turkey; Biospeedy®)
were consecutively included in the study (n=188). Children with
underlying respiratory diseases and/or active smoking were
excluded from the study (n=21).

Demographic characteristics; presence of household SARS-
CoV-2 contact; underlying diseases; and symptoms, duration of
symptoms, and course of COVID-19 (duration and severity) were
obtained from parents and children both via a questionnaire
and retrospectively from patients’ files. The number of active
smokers in the household, the amount of cigarette consump-
tion by active smokers (packs per day) and whether the active
smoker(s) smokes inside the house were determined using a
questionnaire to assess the household ETS exposure of the
children.

The patients were divided into three groups based on clini-
cal findings": asymptomatic group, consisting of patients who
underwent PCR test due to only a contact history and did not
exhibit any complaints?, mild group, patients with nonspe-
cific symptoms such as cough, fever, malaise and myalgia;
and® moderate-to-severe group, patients whose pneumonia
was confirmed by physical examination and imaging (chest
X-ray and/or computed tomography) with or without requiring
supplemental oxygen. The latter group consisted of hospital-
ized patients. Asymptomatic and mild cases were followed up

by telephone or outpatient clinic visits and none of them had
a clinical deterioration. Patients who were exposed o house-
hold environmental tobacco smoke were defined as the ETS (+)
group, and those who were not exposed were defined as the
ETS (-) group.

Statistical Analysis

The Statistical Package for the Social Sciences (SPSS) version
22.0 (IBM SPSS Corp.; Armonk, NY, USA) was used for statisti-
cal analysis. Descriptive statistics were performed. Categorical
variables were given as numbers (percentages) and analyzed
with a Chi-square test or Fisher’s exact test. Continuous vari-
ables were presented as median (minimum-maximum) and
analyzed using the Mann-Whitney U test. Results were consid-
ered statistically significant if the p value obtained in a two-
tailed was < 0.05.

RESULTS

A total of 167 patients were evaluated. The median age was
145 months (range 0.9-214 months) and the male: female ratio
was 1:1 (84 males, 50.7%). The demographic and the clinical
characteristics of the cases were presented in Table-1. The
majority of the cases were above 5 years (81.4%) and had a
mild disease course (67.7%). A total of 148 patients (88.6%)
had contact with COVID-19 positive relative living in the same
house. The median number of COVID-19 positive relative liv-
ing at the same house was 3 people (minimum 1, maximum
11 people) Seventeen patients (10.1%) had no COVID-19 positive
relatives at home. Data were not available for the remaining
two children.

The median number of siblings was three and the median num-
ber of people living in the same house was five. The character-
istics of household ETS exposure are presented in Table-2. Half
of the children (n=85) were exposed to household ETS. In the
majority of the ETS (+) cases, the number of active smoker in
the household was one (85.9%), who was most often the father
(61.2%). Approximately half of the household active smokers
consumed 20 cigarettes per day or more.

The symptom frequency and the duration of symptoms among
symptomatic patients (mild and moderate-to-severe clinical
course) were given in Table-3. The most common symptoms
were cough (61.7%) and fever (59.4%). The median duration of
the symptoms was two days.

The comparison of the demographic and clinical characteris-
tics of the patients according to household ETS exposure were
presented in Tables 1 and 3. There was no significant differ-
ence between groups in age, gender or clinical severity. Among
symptomatic patients, the prevalence of cough was signifi-
cantly higher in the ETS (+) than in the ETS (-) group. Fever and
cough were significantly more prevalent in the ETS (+) group
(p=0.02 and p=0.01, respectively) among patients with a mild
clinical course. Interestingly, fever was more prevalent in the
ETS (-) group than in the ETS (+) group among patients with a
moderate-to-severe clinical course (p=0.03).

No effect of the intensity of household ETS (the number of ciga-
rettes consumed per day) or whether the active smoker was
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Table 1. Demographic Characteristics of the Cases with and without Household Environmental Tobacco Smoke Exposure

Total Household ETS (+) Household ETS (-)
(n =167) (n =85) (n=82) P Value*

Age, months 145 (0.9 - 214) 143 (4.0 - 214) 145.5 (0.9 - 214) 0.94
Age distrubition 0.84
<5year 31(18.6 %) 17 (20%) 14 (17.1%)

5-15 year 78 (46.7 %) 38 (44.7%) 40 (40.8%)

> 15 year 58 (34.7 %) 30 (35.3%) 28 (34.1%)
Gender 0.36

Female 83 (49.3 %) 39 (45.8%) 44 (53.6%)

Male 84 (50.7 %) 46 (54.2%) 38 (46.4%)
Number of sibling 3(0-10) 3(0-8) 3(0-10) 0.69
Number of people living at home 5(2-1) 5(3-1) 5(2-9) 0.54
Clinical severity 0.66
Asymptomatic 34 (20.4%) 15 (17.6 %) 19 (23.2%)

Mild 13 (67.7 %) 59 (69.4 %) 54 (65.9%)
Moderate-to-severe 20 (12.0%) 11 (12.9 %) 9 (11.0 %)

Data is given as median (minimum-maximum) or n(%).

*Mann-Whitney U test was performed to compare continuous data and Chi-Square test or Fisher’s Exact test was used to compare categorical data

ETS, exposure to tobacco smoke.

COVID-19-positive, on clinical severity, symptom frequency and
symptom duration (data not shown).

DISCUSSION

Our study population consisted of COVID-19-positive children
and adolescents diagnosed in the early period of the pandemic
when the quarantine measures were intensive. Therefore, chil-
dren were exposed to household tobacco smoke more than
ever. The main results of this study were that the frequency
of household ETS exposure among COVID-19 positive chil-
dren and adolescents was 50.9% and the frequency of cough

Table 2. The Characteristics of the Household Active Smoker
Relatives of the Cases
n (%) or
median (minimum-
maximum)
Household active smoker (n:85)
Mother 14 (16.5%)
Father 52 (61.2%)
Both parents 7 (8.2%)
Siblings 12 (14.1%)
Others 3(3.5%)
Number of household active smoker 1(1-3)
(n:85)
1 person 73 (85.9%)
2 people 10 (11.8%)
> 2 people 2 (2.3%)
Total number of cigarettes consumed 17.5 (3-60)
by active smokers during the day
(n:84)
<10 16 (19.0%)
10-20 26 (31.0%)
>20 42 (50.0%)
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was significantly higher in ETS-exposed children than in non-
exposed children. In addition, the frequency of both fever and
cough was significantly higherin ETS (+) cases with a mild clini-
cal course.

Many diseases develop in children due to ETS exposure, and
the number of affected children is rapidly increasing each year.
ETS exposure has been found to be associated with respira-
tory tract diseases, cancers, otitis media, neurodevelopmental
and behavioral problems, decreased cognitive and intellectual
abilities, and sudden infant death in pediatric age groups.®" In
children under one year old, in particular, if the parents smoke,
the predisposition to lower respiratory tract diseases and the
frequency of lower respiratory tract infections such as pneu-
monia and bronchiolitis are increased.?*?¢ A study from
Turkey conducted by Arvas et al.,” also reported an increased
frequency of lower respiratory tract infection in children who
were exposed to household ETS. If the smoker is the mother
or the primary caregiver, the predisposition to and frequency
of disease are further increased.? Furthermore, ETS exposure
causes increased of hospital stay, disease severity, and mor-
tality due to lower respiratory tract infections.” The proposed
mechanisms are ETS-induced damage to flora and, oro- and
nasophareyngeal epithelial cells and mucociliary activity,
rather than direct damage to the lungs.?-*

The studies conducted in Turkey have reported frequencies of
household ETS exposure among children, between 53% and
85%3%%, and that the main active smoker was the father.#*3-35 |n
line with the literature, in the current study the frequency of
household ETS exposure was 50.9% and the main household
active smoker was the father.

In studies, including meta-analyses, it has been shown that
there is an association between active smoking and both
COVID-19 severity and mortality.?®-3? To our knowledge, is no
study has evaluated COVID-19 and ETS exposure. Although
active smoking among children is rare, they are the most
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Table 3. Comparison of the Symptom Frequency and Duration of the Symptomatic Patients According to Household Environmental

Tobacco Smoke Exposure

Household ETS (+)

Household ETS (-)

Symptoms Total (n:70) (n=63) P Value*
All symptomatic patients Cough 82 (61.7 %) 50 (71.4 %) 32 (50.8%) 0.02
(n=133) Duration of cough 2 (1-10) 1(1-10) 2(1-7) 0.91
Fever 79 (59.4 %) 45 (64.3 %) 34 (54.0 %) 0.23
Duration of fever 1(1-5) 1(1-4) 1(1-5) 0.71
Shortness of breath 26 (19.5 %) 14 (20.0 %) 12 (19.0%) 1
Duration of shortness of 2(1-7) 2(1-7) 3(1-7) 0.31
breath
Sore throat 25 (18.8 %) 9 (12.9 %) 16 (25.4 %) 0.10
Duration of sore throat 2(1-7) 7 (2-7) 2(1-3) 0.28
Myalgia 21(15.8%) 6 (8.6 %) 15 (23.8 %) 0.30
Duration of myalgia 3(1-7) 3(2-3) 2(1-7) 0.44
Rhinorrhea 15 (1.3 %) 7 (10.0 %) 8 (12.7 %) 0.83
Duration of rhinorrhea 3(1-7) 7 (2-7) 3(1-3) 0.04
Diarrhae 13 (9.6 %) 8 (1.4 %) 5 (7.9 %) 0.70
Duration of diarrhea 3 (1-10) 3 (1-10) 4 (1-5) 0.77
Abdominal pain 8 (6 %) 3(4.3%) 5(7.9%) 0.30
Duration of abdominal pain 3(1-7) 3(2-7) 3(1-7) 0.76
Duration of the disease 2 (1-10) 2 (1-10) 2(1-7) 0.76
Mild (n= 113) Fever 67 (59.2%) 41(69.5 %) 26 (48.1%) 0.03
Duration of fever 1(1-5) 1(1-4) 1(1-5) 0.82
Cough 64 (56.6%) 40 (67.8 %) 24 (44.4 %) 0.02
Duration of cough 2 (2-7) 2(1-7) 2(1-7) 0.45
Sore throat 25 (22.1%) 9 (15.3 %) 16 (29.6 %) 0.07
Duration of sore throat 2(1-7) 3(1-7) 2(1-7) 0.28
Myalgia 18 (15.9%) 6 (10.2 %) 12 (22.2 %) 0.12
Duration of myalgia 3(1-7) 3(2-3) 3(1-7) 0.91
Shortness of breath 16 (14.1%) 8 (13.6 %) 8 (14.3 %) 1
Duration of shortness of 3(1-7) 2(1-7) 3(1-7) 0.31
breath
Rhinorrhea 15 (13.2%) 7 (11.9°%) 8 (14.8 %) 0.85
Duration of rhinorrhea 3(1-7) 4(2-7) 3(1-3) 0.04
Diarrhae 10 (8.8%) 6(10.2 %) 4(7.4 %) 0.75
Duration of diarrhea 5 (1-10) 4,5 (1-10) 5(3-5) 1
Abdominal pain 8 (7.0%) 3(5.1%) 5(9.3%) 0.48
Duration of abdominal pain 3(1-7) 3(2-7) 3(1-7) 0.76
Duration of the disease 2 (1-10) 2 (1-10) 2(1-7) 0.83
Modarete-to-severe (n=20) | Cough 18 (90.0%) 10 (90.9 %) 8 (88.9 %) 1
Duration of cough 2 (1-10) 4 (1-10) 2(1-4) 0.15
Fever 12 (60.0%) 4 (36.4%) 8 (88.9%) 0.03
Duration of fever 1(1-3) 2.5 (1-3) 1(1-3) 0.10
Shortness of breath 10 (50.0%) 6 (54.5%) 4 (44.5%) 1
Duration of shortness of 1(1-3) 1(1-3) 1.5 (1-2) 1
breath
Myalgia 3 (15.0%) 0 3(33.3%) 0.07
Duration of myalgia 1(1-1) 1(1-1)
Diarrhae 3 (15.0%) 2(18.2 %) 1(1.1%) 1
Duration of diarrhea 2 (1-3) 3(3-3) 1(1-1) 0.31
Duration of the disease 2 (1-10) 3 (1-10) 2(1-4) 0.21

Data is given as median (minimum-maximum) or n(%).
*Mann-Whitney U test was performed to compare continuous data and Chi-Square test or Fisher’s Exact test was used to compare categorical data

ETS, exposure to tobacco smoke.
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vulnerable population in terms of ETS exposure. Furthermore,
the lockdowns have caused increased household ETS exposure
in children and adolescents. As described above associations
between ETS exposure and the frequency and the severity of
lower respiratory tract infections have been reported. However,
in the current study, there was no association between house-
hold ETS exposure and the clinical severity of COVID-19. It is
known that COVID-19 tends to have a milder course in children.
The majority of our cohort consisted of patients with a mild
clinical course (67.7%). The patients with a moderate-to-severe
clinical course comprised only 12% of all patients, which may
impede the ability of our study to demonstrate the effect of
household ETS on clinical severity. Therefore, it is necessary to
evaluate this subject in future studies including more patients.

Fever and cough are among the most common symptoms in
pediatric COVID-19 cases. The frequency of fever and cough
has been found to be 35%-46% and 37%-41%, respectively.’®-3
In addition, the frequency of patients having at least one of
the symptoms fever, cough, and shortness of breath was found
to be approximately 60%.%¢* In our study, fever (59.4%) and
cough (61.7%) were the most common symptoms among all
symptomatic patients. These percentages were higher than
those reported in the literature. Cough was significantly more
frequent in ETS (+) patients (71.4%) than in ETS (-) patients
(50.8%). Both fever and cough were also more frequent in ETS
(+) patients in the subgroup of children with a milder clinical
course.

The major limitation of our study that household ETS exposure
was assessed only by questionnaires; more objective markers
such as urine cotinine levels were not performed. However, ETS
exposure is mainly assessed by questionnaires in the literature.
Furthermore, a study evaluating the effect of ETS exposure on
the incidence of lower respiratory tract disease by using both
questionnaire and urine cotinine level, reported that urine coti-
nine will not necessarily improve the validity of such studies.*

CONCLUSION

As a result, the COVID-19 pandemic is still ongoing and in the
light of current information, the effect of active smoking on
the severity and mortality of COVID-19 is known. Our study
has demonstrated that household ETS exposure may impact
COVID-19 pediatric cases, as demonstrated by the increased
frequency of cough and fever among ETS-exposed children
and adolescents. Furthermore, as new lockdown measures
are implemented, household ETS exposure may continue to
be increased. Increasing public awareness about the effect
of household ETS on COVID-19, in addition fo encouraging
decrease ETS exposure, is essential, especially for vulnerable
children and adolescents.

Ethical Committee Approval: Ethical comittee approval was received
from the Ethics Committee of Istanbul Haseki Training and Research
Hospital (Approval No: 2020/87).

Informed Consent: Written informed consent was obtained from all
participants who participated in this study.

Peer Review: Externally peer-reviewed.

326

Author Contributions: Concept - G.A.; Design - G.A., O.A.; Supervision
- M.E;; Funding - O.A.; Materials - H.N.S.D.; Data Collection and/or
Processing - G.A., O.A., CK., FY.; Analysis and/or Interpretation -
H.N.S.D, G.A,; Literature Review - G.A,, F.Y,, O.A,; Writing - G.A., C.K;
Critical Review - M.E., H.N.S.D.

Conflict of Interest: The authors have no conflict of interest to declare.

Financial Disclosure: The authors declared that this study has received
no financial support.

REFERENCES

1.  WHO global report: mortality attributable to tobacco. 2012.
Geneva: World Health Organization.

2. California Environmental Protection Agency. Health Effects of
Exposure to Environmental Tobacco Smoke. California Environ-
mental Protection Agency Office Of Environmental Health Hazard
Assessment; 2005.

3. Karakog F, Daglh E, Kut A, Pamukgu A. Cocuklarda pasif sigaraya
maruziyetin serum kotinin diizeyi ile belirlenmesi. tirkiye klinikleri.
Dergisi. 1998;7:77-82.

4. Boyaci H, Duman C, Basyigit |, llgazli A, Yildiz F. Determination of
environmental tobacco smoke in primary school children with
urine cotinine measurements. Tuberk Toraks. 2004;52:231-236.

5. Keskinoglu P, Cimrin D, Aksakoglu G. The impact of passive smok-
ing on the development of lower respiratory tract infections in
children. J Trop Pediatr. 2007;53:319-324. [CrossRef]

6. Cook DG, Strachan DP. Health effects of passive smoking. 3.
parental smoking and prevalence of respiratory symptoms and
asthma in school age children. Thorax. 1997;52:1081-1094.
[CrossRef]

7. Thacher JD, Gruzieva O, Pershagen G, et al. Pre- and postnatal
exposure to parental smoking and allergic disease through ado-
lescence. Pediatrics. 2014;134:428-434. [CrossRef]

8. Burke H, Leonardi-Bee J, Hashim A, et al. Prenatal and passive
smoke exposure and incidence of asthma and wheeze: systematic
review and meta-analysis. Pediatrics. 2012;129:735-744. [CrossRef]

9. Polanska K, Jurewicz ], Hanke W. Smoking and alcohol drinking
during pregnancy as the risk factors for poor child neurodevelop-
ment - a review of epidemiological studies. Int ] Occup Med Envi-
ron Health. 2015;28:419-443. [CrossRef]

10. Wisborg K, Kesmodel U, Henriksen TB, Olsen SF, Secher NJ. A pro-
spective study of smoking during pregnancy and SIDS. Arch Dis
Child. 2000;83:203-206. [CrossRef]

1. Jones LL, Hassanien A, Cook DG, Britton J, Leonardi-Bee . Parental
smoking and the risk of middle ear disease in children: a system-
atic review and meta-analysis. Arch Pediatr Adolesc Med.
2012;166:18-27. [CrossRef]

12.  Pang D, McNally R, Birch JM. Parental smoking and childhood
cancer: results from the united kingdom childhood cancer study.
Br J Cancer. 2003;88:373-381. [CrossRef]

13. Maedel C, Kainz K, Frischer T, Reinweber M, Zacharasiewicz A.
Increased severity of respiratory syncytial virus airway infection
due to passive smoke exposure. Pediatr Pulmonol. 2018;53:1299-
1306. [CrossRef]

14. Strachan DP, Cook DG. Health effects of passive smoking. 1.
parental smoking and lower respiratory illness in infancy and early
childhood. Thorax. 1997;52:905-914. [CrossRef]

15. Gorbalenya AE, Baker SC, Baric RS, et al. Severe acute respiratory
syndrome-related coronavirus: the species and its viruses - a
statement of the coronavirus Study Group. bioRxiv. 2020.

16. World Health Organization. Coronavirus disease (COVID-19)
weekly epidemiological update. Erisim Tarihi. https://www.who
.int/docs/default-source/coronaviruse/situation-reports/2020
0921-weekly-epi-uptade-6.pdf?sfvrns=d9cf9496_6; 04.01.2021.


https://doi.org/10.1093/tropej/fmm037
https://doi.org/10.1136/thx.52.12.1081
https://doi.org/10.1542/peds.2014-0427
https://doi.org/10.1542/peds.2011-2196
https://doi.org/10.13075/ijomeh.1896.00424
https://doi.org/10.1136/adc.83.3.203
https://doi.org/10.1001/archpediatrics.2011.158
https://doi.org/10.1038/sj.bjc.6600774
https://doi.org/10.1002/ppul.24137
https://doi.org/10.1136/thx.52.10.905
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200921-weekly-epi-uptade-6.pdf?sfvrns=d9cf9496_6
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200921-weekly-epi-uptade-6.pdf?sfvrns=d9cf9496_6
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200921-weekly-epi-uptade-6.pdf?sfvrns=d9cf9496_6

Turk Arch Pediatr 2021; 56(4): 322-327

Akkog et al.

20.

21.

22.

23.

24.

25.

26.

27.

28.

American Academy of Pediatrics. Children and COVID-19. State-
level data report. https://services.aap.org/en/pages/2019-novel-
coronavirus-covid-19-infections/chidren-and-covid-19-state-|
evel-data-report. Erisim Tarihi. 24.09.2020.

Bakanligi S. Turkiye gunlik koronaviris tablosu. Erisim Tarihi. 2021.
ZhaoY, Zhao Z, Wang Y, et al. Single-cell RNA expression profiling
of ACE2, the putative receptor of Wuhan 2019-nCov. bioRxiv. 2020.
[CrossRef]

Berlin I, Thomas D, Le Faou AL, Cornuz J. COVID-19 and smoking.
Nicotine Tob Res. 2020;22:1650-1652. [CrossRef]

Vardavas Cl, Nikitara K. COVID-19 and smoking: a systematic
review of the evidence. Tob Induc Dis. 2020;18:20. [CrossRef]

Liu W, Tao ZW, Wang L, et al. Analysis of factors associated with
disease outcomes in hospitalized patients with 2019 novel corona-
virus disease. Chin Med J (Engl). 2020;133:1032-1038. [CrossRef]
Patanavanich R, Glantz SA. Smoking is associated With COVID-19
progression: a meta-analysis. Nicotine Tob Res. 2020;22:1653-
1656. [CrossRef]

Algahtani JS, Oyelade T, Aldhahir AM, et al. Prevalence, severity
and mortality associated with COPD and Smoking in patients with
COVID-19: a rapid systematic review and meta-analysis. PLOS
ONE. 2020;15:€0233147. [CrossRef]

Farber HJ, Groner J, Walley S, Nelson K. Section on Tobacco Control.
Protecting children From fobacco, nicotine, and tobacco smoke.
Pediatrics. 2015;136:€1439-e1467. [CrossRef]

Arcavi L, Benowitz NL. Cigarette smoking and infection. Arch
Intern Med. 2004;164:2206-2216. [CrossRef]

Arvas A, Bas V, Gir E. Sit gocuklugu déneminde edilgin sigara
iciminin alt solunum yolu enfeksiyonu gelisimine etkisi. Tiirk Pediatr
Ars. 2009;44:12-17.

Greenberg D, Givon-Lavi N, Broides A, et al. The contribution of
smoking and exposure to tobacco smoke to Streptococcus pneu-
moniae and haemophilus influenzae carriage in children and their
mothers. Clin Infect Dis. 2006;42:897-903. [CrossRef]

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

Richardson MA. Upper airway complications of cigarette smoking.
J Allergy Clin Immunol. 1988;81:1032-1035. [CrossRef]

Fischer M, Hedberg K, Cardosi P, et al. Tobacco smoke as a risk
factor for meningococcal disease. Pediatr Infect Dis J. 1997;16:979-
983. [CrossRef]

Strzelak A, Ratajczak A, Adamiec A, Feleszko W. Tobacco smoke
induces and alters immune responses in the lung triggering
inflammation, allergy, asthma and other lung diseases: a mecha-
nistic review. IntJ Environ Res Public Health. 2018;15:1033. [CrossRef]
Habesoglu TE, Kule M, Kule ZG, et al. How does parental smoking
affect nasal mucociliary clearance in children? Eur Arch Otorhi-
nolaryngol. 2015;272:607-611. [CrossRef]

Erglider T, Soydal T, Ugurlu M, Cakir B, Warren CW. Tobacco use
among youth and related characteristics, Turkey. Soz Praven-
tivmed. 2006;51:91-98. [CrossRef]

Baser S, Hacioglu M, Evyapan F, et al. Denizli il merkezinde
yasayan erigkinlerin sigara igme &zellikleri. Toraks Derg.
2007;8:179-184.

Kigliik O, Gégmen Y, Biger S. Influence of passive smoking on res-
piratory diseases in children living in yozgat. JOPP. 2012;4:124-129.
[CrossRef]

Dong Y, Mo X, Hu Y, et al. Epidemiology of COVID-19 among chil-
dren in China. Pediatrics. 2020;145. [CrossRef]

Qiu H, Wu J, Hong L, et al. Clinical and epidemiological features of
36 children with coronavirus disease 2019 (COVID-19) in Zhejiang,
China: an observational cohort study. Lancet Infect Dis.
2020;20(6):689-696. [CrossRef]

Xia W, Shao J, Guo Y, et al. Clinical and CT features in pediatric
patients with COVID-19 infection: different points from adults.
Pediatr Pulmonol. 2020;55:1169-1174. [CrossRef]

Margolis PA, Keyes LL, Greenberg RA, Bauman KE, LaVange LM.
Urinary cotinine and parent history (questionnaire) as indicators of
passive smoking and predictors of lower respiratory illness in
infants. Pediatr Pulmonol. 1997;23:417-423. [CrossRef]


https://services.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/chidren-and-covid-19-state-level-data-report
https://services.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/chidren-and-covid-19-state-level-data-report
https://services.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/chidren-and-covid-19-state-level-data-report
https://doi.org/10.1101/2020.01.26.919985
https://doi.org/10.1093/ntr/ntaa059
https://doi.org/10.18332/tid/119324
https://doi.org/10.1097/CM9.0000000000000775
https://doi.org/10.1093/ntr/ntaa082
https://doi.org/10.1371/journal.pone.0233147
https://doi.org/10.1542/peds.2015-3110
https://doi.org/10.1001/archinte.164.20.2206
https://doi.org/10.1086/500935
https://doi.org/10.1016/0091-6749(88)90175-3
https://doi.org/10.1097/00006454-199710000-00015
https://doi.org/10.3390/ijerph15051033
https://doi.org/10.1007/s00405-014-3110-7
https://doi.org/10.1007/s00038-005-0020-x
https://doi.org/10.5222/JOPP.2012.124
https://doi.org/10.1542/peds.2020-0702
https://doi.org/10.1016/S1473-3099(20)30198-5
https://doi.org/10.1002/ppul.24718
https://doi.org/10.1002/(sici)1099-0496(199706)23:6<417::aid-ppul4>3.0.co;2-f

