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ABSTRACT

Background: COVID-19 is a highly infectious and contagious disease. Since the outbreak of
COVID-19, most studies on children have focused on the incidence and prognosis of the disease,
and few studies have investigated the epidemiological characteristics of the disease.
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1. Introduction

new coronavirus 2019-nCoV caused unusu-

al cases of pneumonia in Wuhan, China, on

December 29, 2019 (1). It was later named

severe acute respiratory syndrome corona-

virus 2 (SARS-Cov-2) (2, 3). The virus then

rapidly spread to other parts of the world.
The patient infects others mainly through droplet trans-
mission (4), and the disease was named COVID-19 (2,
3). WHO then declared COVID-19 a public health emer-
gency of international concern (5).

Coronaviruses are divided into four major types: al-
pha, beta, gamma, and delta. Beta viruses cause clini-
cal manifestations in mammals, bats, rodents, cats, and
humans (6). These manifestations vary in severity from
mild to severe and even death. COVID-19, which has an
incubation period of 2 to 14 days, presents with vari-
ous symptoms such as fever, cough, shortness of breath,
pneumonia, and other respiratory tract disorders (7).

Compared to adults, studies on children with COVID-19
disease are few (8). There are differences between chil-
dren and adults in terms of clinical manifestations (7).
According to studies, pulmonary involvement is the
most important presentation of COVID-19 in adults,
while the severity of pulmonary involvement in children
is much less (9). Children with COVID-19 may be asymp-
tomatic or have acute upper respiratory tract infection,
gastrointestinal symptoms associated with shock, and in
severe cases, coagulation dysfunction. Mild to moder-
ate fever and cough are the most common complaints
of children. The presence of comorbidities in children,
like adults, increases the possibility to develop severe
forms of COVID-19 (10). According to a study conducted
in Turkey, the most common symptoms of sick children
are fever followed by cough and sore throat (11). No
particular drug has been indicated for COVID-19 in chil-
dren, and antiviral agents must be used alone or com-
bined with immunomodulators based on the severity of
the disease and the patient’s risk factors (9).

Contrary to initial reports regarding mild symptoms of
children, some cases of children who were severely ill
with hyper-inflammatory shock and multiorgan involve-
ment were reported from England. This acute condition
is known as a multisystem inflammatory syndrome in
children (MIS-C) (12).

Despite the global spread, epidemiological patterns
of COVID-19 are not well known among children (13).
Therefore, studying the epidemiological characteristics
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of disease can be an urgent need and solution. This
study aimed to investigate the epidemiology of children
with COVID-19.

2. Patients and Methods

This descriptive-analytical study examined the epi-
demiological data of children with COVID-19 (the age
range: 1 month to 18 years) admitted to hospitals in the
North East of Iran in both retrospective and prospective
forms for 8 months from the beginning of the COVID-19
outbreak. Most of the samples were referred to the
Children’s Reference Center in the study region. Since
data collection began in April 2020, data on patients
hospitalized from the onset of COVID-19 in the three
months leading up to the study were retrospectively
collected. The study then continued to collect data on
new patients until late September 2020. A checklist was
used to collect information. Demographic information
was obtained from patients’ medical records (both pa-
per and health information system), and other informa-
tion was gathered by conversation or phone contact
with the children’s parents. Accordingly, we recorded
age, gender, weight, presence or absence of underly-
ing disease or problems other than underlying disease,
patient’s residence (provincial center, cities, rural areas,
orphanage), length of hospital stay, history of medica-
tion use by the patient, smoking and or drug use by the
patient’s parents, level of education of the patient’s
parents, occupational status of the patient’s parents,
multisystem inflammatory syndrome (MIS-C), number
of cases of COVID-19 in the patient’s family, COVID-19
infection in the patient’s relative, death from COVID-19
in the patient’s family and relative, house area, and the
patient’s final condition, including death or discharge.
Relatives included grandparents, uncles, aunts, and
their wives and children. Criteria for determining cases
with COVID-19 included positive reverse transcription-
polymerase chain reaction (RT-PCR) or clinical symp-
toms and computerized tomography (CT) scan. The di-
agnostic criteria of MIS-C in this study were as follows:

Age under 21, with fever, and laboratory evidence of
inflammation and clinical evidence of severe disease
that require hospitalization with involvement of at least
2 organs (heart, kidney, lung, blood, gastrointestinal sys-
tem, skin, or nervous system):

When there is no other diagnosis for the disease,

When there is a positive test for previous or recent
SARS-CoV-2 infection through RT-PCR on a nasopharyn-
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geal specimen or contact with an infected person within
4 weeks of the onset of symptoms,

Fever of 38°C and above for at least 24 hours,

When there is at least one laboratory evidence of in-
flammation,

When manifestations similar to Kawasaki disease occur,

Any patient who dies with evidence of SARS-COV-2
must be considered a case of MIS-C.

SPSS software v. 26 was used to analyze the results of
this study. Mean and standard deviation, median, and
percentile were used to describe quantitative data. Fre-
quency, percentage, and graph are used to show quali-
tative data. Microsoft Excel v.2016 was used to draw the
bar graph. The Chi-square test was used to investigate
the relationship between qualitative variables and out-
come. The t test was used to analyze the relationship
between quantitative variables and outcome. One-way
analysis of variance was used to analyze other possible
relationships between variables.

The research proposal of this study was approved by
the Ethics Committee of Mashhad University of Medical
Sciences (Code: IR.MUMS.REC.1399.154). The research
was also confirmed by the Research Council of MUMS
(Code: 990196).

3. Results

A total of 107 patients were studied. Of whom, 61
(57%) were male. The number of discharged patients
was 88 (82.2%), and 19 patients died. Underlying dis-
eases were observed in 56 cases (52.3%) that included 7
cases of neurologic problems, 5 cases of cerebral palsy,
3 cases of metabolic diseases, 3 cases with congenital
cardiac problems, and 3 cases with biliary atresia. Cystic
fibrosis, renal diseases, diabetes (DKA), growth impair-
ment and developmental delays, asthma, repeated sei-
zures, hematologic diseases, hepatitis, hydrocephalus,
TORCH syndrome, neurovascular disease, rheumatism,
pulmonary, Hirschsprung’s disease, Down syndrome,
and Addison disease were diseases that observed in less
than 3 patients. Children whose parents had freelance
and government-affiliated jobs were 86 (80.4%) and 10
(9.3%), respectively. The level of education in parents of
80 children (74.8%) was diploma or degrees. Places of
residence in 50 (46.7%), 25 (23.4%), 31 (29%), and 1 (0.9)
of children were provincial capital, cities, rural areas, and
orphanages, respectively. Table 1 and Figure 1 show the

January 2022, Volume 10, Special Issue, Number 25

status of quantitative variables. Table 2 compares dis-
charged and deceased patients in terms of epidemio-
logical characteristics.

Relationship between the main outcomes of the study
(death or discharge) and other variables

The Chi-square test was used to investigate the rela-
tionship between qualitative variables and patient out-
comes, including death or recovery. Of 19 patients who
died in the study, 11 patients (57.9%) were male. There
was no significant relationship between patient sex and
survival or death (P<0.999). Of all patients who died, 8
(42.1%) had an underlying disease. No significant rela-
tionship was reported between the presence of the un-
derlying disease and the final status of the patients. Also,
5 of the dead (26.3%) and 19 of the surviving children
(21.6%) had a history of medication use. Phenobarbital,
insulin, salbutamol spray, CREON, clobazam, ursobil,
lamotrigine, and I-carnitine were the drugs reported in
more than one case. There was no significant relation-
ship between the patient’s final condition and history
of medication use (P=0.762). Ten children (52.6%) were
in the deceased group whose parents were smokers or
drug users. The relationship between parental smoking
and the patient’s outcome was not significant (P=0.19).
Parents of 17 children (89.5%) who eventually died and
69 children (78.4%) who survived had freelance jobs.
The level of diploma education and less was reported
in the parents of 17 children (89.5%) who eventually
died and 63 children (71.6%) who survived. Regarding
residence, 10 children (52.6%) of the deceased patients
and 40 (45.5%) of the survivors were residents of the
provincial capital. The presence of COVID-19 in the rela-
tives of patients was reported in 4 (22.2%) of the de-
ceased and 24 (27.3%) of survivors. No case of death
from COVID-19 was reported in the family or relatives
of the deceased children. The relationship between fi-
nal status of patient was not significant with parents’
job (P=0.139) and education level (P=0.149), location
of residence (P=0.099), COVID-19 in relatives (P=0.775),
and death caused by COVID-19 in relatives (P=0.988).
Regarding MIS-C, 13 (68.4%) of the children who died
experienced MIS-C, while 24 (27.3%) survivors also had
MIS-C. The relationship between the patient’s final con-
dition with MIS-C was strong and significant (P=0.001).

The t test was used to evaluate the relationship be-
tween quantitative variables and patient outcomes, in-
cluding death or recovery. Table 3 compares recovered
and deceased patients in terms of quantitative vari-
ables. Accordingly, the relationship between the length
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Figure 1. Qualitative variables in children with COVID-19

of hospital stay and the final status of patients was sig-
nificant (P=0.047).

Relationship between MIS-C and other variables

The Chi-square and t tests were used to investigate
the possible relationship between MIS-C and other vari-
ables. Of 37 patients with MIS-C, 20 (54.1%) were male
(P=0.685). Of children who experienced and did not ex-
perience MIS-C, 20 (54.1%) and 36 (51.4%), respectively,
lacked any underlying disease (P=0.293). Previous use
of medicines was reported in 5 patients (13.5%) with
MIS-C and 19 (27.1%) of those without MIS-C (P=0.145).
Sixteen children (43.2%) with MIS-C had parents who
were smokers or drug users, and 24 children (34.3%)
without MIS-C (24, 34.3%) had parents who were smok-
ers or drug users (P=0.405). Parental occupation was
not recognized as an effective parameter for the pres-
ence of MIS-C as 33 children (89.2%) with MIS-C, and
53 children (75.7%) had parents with freelance jobs.
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Similarly, the relationship between the education level
of parents and the incidence of MIS-C was insignificant.
Also, no significant relationship was observed between
the variables of residence, COVID-19, and death from
COVID-19 in the family and relatives of the patient with
the presence or absence of MIS-C in children.

In examining the relationship between MIS-C and the
quantitative variables presented in Table 4, the relation-
ship between MIS-C and length of hospital stay was sig-
nificant (P=0.032).

Relationship between length of hospital stay and other
variables

One-way analysis of variance did not show a signifi-
cant relationship between the length of hospital stay
with the variables of parents’ occupation, parents’ level
of education, and patients’ residence. The relationship
between the length of hospital stay and the underly-

Table 1. Quantitative epidemiological characteristics in children with COVID-19

Statistics
Duration of Hospi-  Number of Mem- Number of Family Mem- Home Area
Variations  Weight e (mo . " 5
ght (kg) ~ Age (mo) tal Stay (d) bers in Family bers With COVID-19 (m?)
Mean+SD 20.36+13.75 67.03+54.51 9.056+8.092 4.188+1.227 537+1.015 94.75+36.228
Minimum 2.50 0.00 1.00 0.00 0.00 40.00
Maximum 62.00 185.00 43.00 9.00 5.00 250.00
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Table 2. Comparison of epidemiological characteristics of discharged and deceased patients

Final Status of Patients (%)

Variations Total%
Discharge Death
Male 56.8 57.9 57.0
Sex
Female 43.2 42.1 43.0
Yes 44.3 63.2 47.7
Underlying disease
No 55.7 36.8 52.3
Yes 21.6 26.3 22.4
History of taking medicine
No 78.4 73.7 77.6
Yes 34.1 52.6 37.4
Smoker or drug user

parents
No 65.9 47.4 62.6
Unemployed 3.4 0 2.8
Government Employee 11.4 0 9.3
Military 34 5.3 3.7

Parents’ job

Not Dependent 78.4 89.5 80.4
Retired 34 0 2.8
Unknown 0 5.3 0.9
llliterate 4.5 0 3.7
Diploma and less 71.6 89.5 74.8
i eyl el oF Associate and bachelor 19.3 0 15.9

parents
Master of science and 34 53 3.7

higher

Unknown 11 5.3 1.9
Capital of province 45.5 52.6 46.7
Urban areas 22.7 26.3 234

Address
Rural areas 31.8 15.8 29
Nursery 0 53 0.9
Yes 27.3 68.4 34.6

MIS-C

No 72.7 31.6 65.4

ing disease was significant. Accordingly, the MeantSD
of hospital stay for patients with the underlying disease
was 12.549.2 days and for patients without underlying
disease was 6.37+5.96 days (P=0.001).

Through the t test, a significant relationship was ob-
served between the length of hospital stay and history
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of medication consumption (P=0.013). The MeantSD
hospitalization for patients with a history of taking
medicine compared to those without medication were
12.648.7 and 817.6 days, respectively. Based on the t
test, the relationship between patients’ sex and length
of hospital stay was not significant (P=0.712). Also, the t
test did not show a significant relationship between the
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Table 3. Comparison of patients’ final status according to quantitative variables

Variables Final Status n MeanxSD P
Discharge 88 63.50+50.69
Age (mo) 0.246
Death 19 83.36168.80
Discharge 87 20.09+13.20
Weight (kg) 0.667
Death 19 21.60+16.37
Discharge 88 8.0316.83
Duration of hospital stay (d) 0.047
Death 19 13.78+11.45
Discharge 88 4.14+1.15
Number of members in the family 0.450
Death 18 4.38+1.57
Disch 88 55+1.03
Number of family members with Ischarge 0671
COVID-19 '
Death 18 0.44+0.92
Discharge 88 95.27436.23
Home area (m?) 0.739
Death 17 92.05+37.20

length of hospital stay with parental smoking, COVID-19
in relatives, and death from COVID-19 in patients’ fami-
lies and relatives.

4, Discussion

The present research showed that the age group of
children affected by COVID-19 disease was between 0
and 185 months, with a mean age of 67 months and a
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male to female ratio of 1.33:1. In a case series of 10 chil-
dren with COVID-19 in China, the minimum, maximum
and average age of children were 3, 131, and 74 months
and the male to female ratio was 1: 1.5 (14). Differences
in the values of demographic variables between differ-
ent studies can be due to differences in sample size, du-
ration of the study, and changes in virus behavior and
power over time. In our study, 57% of the patients were

Table 4. Comparison of patients with and without MIS-C according to quantitative variables

Variables MIS-C n Mean+SD P
Yes 37 22.87+14.30
Weight (kg) 0.170
No 69 19.02+13.35
Yes 37 11.35+7.33
Duration of hospital stay (d) 0.027
No 70 7.8448.25
Yes 37 4.10+£1.48
Number of members in the family 0.623
No 69 4.23+1.07
Ye 37 0.70£1.22
Number of family members with es 0.270
COVID-19 ’
No 69 0.4410.88
Yes 37 97.97+45.66
Home area (m?) 0.504
No 68 93.00+30.13
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male. In the study conducted at Wuhan Children’s Hos-
pital, 65% of the patients were male, and the age range
was 0 to 168 months, with a median age of 24 months
(15). The median age of children with COVID-19 in the
present study was 55 months, and in a case series of
COVID-19 was 84 months. Also, 56.6% of the case series
were boys (16), which is very close to 57% of the male
population in the present study. Overall, epidemiologi-
cal findings indicate that male children are slightly more
likely to develop COVID-19 disease than female chil-
dren. Nevertheless, in different studies, the age range
of children with COVID-19 is different, and it can be said
that the age range of affected children is very wide.

Our results showed that 47.7% of the hospitalized
children due to COVID-19 had an underlying disease.
Similarly, 8 of the 20 (40%) patients studied in Wuhan,
China, had a history of surgery, congenital or acquired
diseases, which led researchers to report that children
with underlying diseases were more susceptible to CO-
VID-19 disease (15).

This study also showed that 19 patients (17.8%) of
all studied children died. Based on an analysis of the
hospitalization data of children with COVID-19 from 14
states in the US, children are at risk for severe COVID-19.
Although the cumulative rate of COVID-19—associated
hospitalization was low among children compared with
that in adults, one in three hospitalized children was
admitted to an intensive care unit (17). In the present
study, 37 children (34.6%) experienced MIS-C. Also, 13
out of 19 deaths (68.4%) were related to children with
MIS-C. According to a study performed in three tertiary
care centers in India, among 21 children with COVID-19
who developed MIS-C, the mortality rate was 9% (18). In
a multicenter retrospective cohort study, the incidence
of thrombosis was compared between children with
COVID-19 and MIS-C. Patients with MIS-C had the high-
est incidence of thrombosis (6.5%). The mortality rate
was 28% in patients with thrombotic events and 2.3% in
other cases of COVID-19 (19).

The results showed that the relationship between the
incidence of MIS-C and the final status of the patients
was highly significant. In our study, the MeanzSD length
of hospital stay was 9.05+8.09 days, with a median of 7
days. In a systematic review that examined 662 patients,
11 deaths (1.7%) were reported, and the MeanSD du-
ration of hospitalization was 7.9+0.6 days (12). Accord-
ing to a case series of children in England who met the
criteria for MIS-C, 34% of the 58 identified cases were
girls, and 45 (78%) had evidence of current or previous
infection with COVID-19 disease (20). After the start of
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the COVID-19 outbreak, 78 cases (67% male) of MIS-C
were admitted to pediatric intensive care units in the
UK. This study showed that the rate of admissions to
the pediatric intensive care units for MIS-C compared
to similar inflammatory conditions was at least 11-fold
higher than historical trends (21).

According to a study performed in the north of Iran on
10 children with COVID-19 infection with characteristics
of MIS-C, there was only one (10%) death (22). While
in the present study, 13 of the 37 children with MIS-C
(35.13%) died. This difference can be due to the remark-
able difference in terms of the sample size between the
present study and the mentioned study. Based on a sys-
tematic review conducted on 68 records of COVID-19
related MIS-C, most patients (73.3%) were admitted to
the intensive care unit, and 3.8% needed extracorporeal
membrane oxygenation. Despite the severe conditions
caused by the disease, the mortality rate was 1.9% (23).

This study showed no association between the num-
ber of COVID-19 patients in the family and the child with
COVID-19. This finding is in contrast to all other studies
that show that majority of children with COVID-19 dis-
ease are part of a family cluster outbreak (24-26). This
difference could be due to secrecy and inaccurate trans-
fer of information by the parents or the latent illness at
the time of the interview.

5. Conclusion

In this study, the death or survival of children with
COVID-19 was not affected by gender or age. Epidemio-
logical parameters related to home and family did not
show a significant relationship with the outcome of CO-
VID-19 disease in children. About 35% of children with
COVID-19 showed simultaneous MIS-C, and according
to the results, children were more likely to die if MIS-C
was associated with COVID-19 compared with the pres-
ence of COVID-19 disease alone.

Ethical Considerations

Compliance with ethical guidelines

All ethical principles were considered in this research.
The parents were informed about the purpose of the
research and were also assured of the confidentiality of
their information.




January 2022, Volume 10, Special Issue, Number 25

Funding

This research was financially supported by Mashhad
University of Medical Sciences.

Authors' contributions

Conceptualization and Supervision: Naseri, Sezavar,
and Khademi; Data Analysis: Khadem Rezaeiyan; Writ-
ing — original draft: Sorouri, Naseri; Writing — review &
editing: Khademi, Sezavar; Statistical analysis: Khadem
Rezaeiyan.

Conflicts of interest

The authors declared no conflict of interest.

References

1. Tavakoli A, Vahdat K, Keshavarz M. [Novel coronavirus dis-
ease 2019 (COVID-19): an emerging infectious disease in
the 21st century (Persian)]. Iranian South Medical Journal.
2020; 22(6):432-50. [DOI:10.29252/ismj.22.6.432]

2. Kandel N, Chungong S, Omaar A, Xing J. Health security ca-
pacities in the context of COVID-19 outbreak: An analysis of
International Health Regulations annual report data from
182 countries. The Lancet. 2020; 395(10229):1047-53.
[DOI:10.1016/50140-6736(20)30553-5]

3. Amanat F, Krammer F. SARS-CoV-2 vaccines: Status report.
Immunity. 2020; 52(4):583-9. [DOI:10.1016/j.immu-
ni.2020.03.007] [PMID] [PMCID]

4. Khan EA. COVID-19 in children: Epidemiology, presentation,
diagnosis and management. The Journal of the Pakistan
Medical Association. 2020; 70(5):5108-12. [DOI:10.5455/
JPMA.25] [PMID]

5.Dong Y, Mo X, Hu Y, Qi X, Jiang F, Jiang Zh, et al. Epidemiol-
ogy of COVID-19 among children in China. Pediatrics. 2020;
145(6):20200702. [DOI:10.1542/peds.2020-0702] [PMID]

6. Hashemieh M. [Epidemiology, transmission methods, clini-
cal manifestations, radiological symptoms, prognosis and
treatment of COVID-19 in children (Persian)]. Journal of
Arak University of Medical Sciences. 2020; 23(5):654-65.
[DOI:10.32598/JAMS.23.COV.5936.2]

7. Rahimzadeh G, Ekrami Noghabi M, Kadkhodaei Elyad-
erani F, Navaeifar MR, Enayati AA, Manafi Anari A, et al.
COVID-19 infection in Iranian children: A case series of 9
patients. Journal of Pediatrics Review. 2020; 8(2):139-44.
[DOI:10.32598/jpr.8.2.139]

Journal of Pediatrics Review

8. Guo CX, He L, Yin JY, Meng XG, Tan W, Yang GP, et al. Epi-
demiological and clinical features of pediatric COVID-19.
BMC Medicine. 2020; 18:250. [DOI:10.1186/s12916-020-
01719-2] [PMID] [PMCID]

9. Gharehbaghi G, Yousefzadegan S, Javid A, Riazi-Esfahani
H, Mousavi A, Mahdavynia S, et al. COVID-19 in children
and neonates: A comprehensive review article. Iranian
Journal of Pediatrics. 2020; 31(1):e108095. [DOI:10.5812/
ijp.108095]

10. Shahbaznejad L, Rouhanizadeh H, Navaeifar MR, Hossein-
zadeh F, Movahedi FS, Rezai MS. Clinical characteristics
and outcomes of COVID-19 in children in Northern Iran.
International Journal of Pediatrics. 2021; 2021:5558287.
[DOI:10.1155/2021/5558287] [PMID] [PMCID]

11. Karbuz A, Akkoc G, Demirdag TB, Ciftdogan DY, Ozer A, Cakir
D, et al. Epidemiological, clinical, and laboratory features of
children with COVID-19 in Turkey. Frontiers in Pediatrics.
2021; 9:631547. [DOI:10.3389/fped.2021.631547] [PMID]
[PMCID]

12. Ahmed M, Advani Sh, Moreira A, Zoretic S, Martinez J,
Chorath K, et al. Multisystem inflammatory syndrome in
children: A systematic review. EClinicalMedicine. 2020;
26:100527. [DOI:10.1016/j.eclinm.2020.100527] [PMID]
[PMCID]

13. Wang E, Brar K. COVID-19 in children: An epidemiology
study from China. The Journal of Allergy and Clinical Im-
munology: In Practice. 2020; 8(6):2118-20. [DOI:10.1016/j.
jaip.2020.04.024] [PMID] [PMCID]

14. Jiehao C, Jin X, Daojiong L, Zhi Y, Lei X, Zhenghai Q, et al. A
case series of children with 2019 novel coronavirus infec-
tion: Clinical and epidemiological features. Clinical Infec-
tious Diseases. 2020; 71(6):1547-51. [DOI:10.1093/cid/
ciaal98] [PMID] [PMCID]

15. Xia W, Shao J, Guo Y, Peng X, Li Zh, Hu D. Clinical and CT
features in pediatric patients with COVID-19 infection: Dif-
ferent points from adults. Pediatric Pulmonology. 2020;
55(5):1169-74. [DOI:10.1002/ppul.24718] [PMID] [PMCID]

16. Eastin C, Eastin T. Epidemiological characteristics of
2143 pediatric patients with 2019 coronavirus disease
in China: Dong Y, Mo X, Hu Y, et al. Pediatrics. 2020;
doi: 10.1542/peds.2020-0702. The Journal of Emer-
gency Medicine. 2020; 58(4):712-3. [DOI:10.1016/j.je-
mermed.2020.04.006] [PMCID]

17. Kim L, Whitaker M, O’Halloran A, Kambhampati A, Chai SJ,
Reingold A, et al. Hospitalization rates and characteristics
of children aged <18 years hospitalized with laboratory-
confirmed COVID-19 — COVID-NET, 14 states, March 1—
July 25, 2020. Morbidity and Mortality Weekly Report.
2020; 69(32):1081-8. [DOI:10.15585/mmwr.mm6932e3]
[PMID] [PMCID]

18. Sethy G, Mishra B, Jain MK, Patnaik S, Mishra R, Behera JR,
et al. Clinical profile and immediate outcome of Multisys-
tem Inflammatory Syndrome in Children (MIS-C) associ-

Naseri M, et al. COVID-19 Infection in Pediatric Patients. JPR. 2022; 10(Special Issue):445-454



https://doi.org/10.29252/ismj.22.6.432
https://doi.org/10.1016/S0140-6736(20)30553-5
https://doi.org/10.1016/j.immuni.2020.03.007
https://doi.org/10.1016/j.immuni.2020.03.007
https://www.ncbi.nlm.nih.gov/pubmed/32259480
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7136867
https://doi.org/10.5455/JPMA.25
https://doi.org/10.5455/JPMA.25
https://www.ncbi.nlm.nih.gov/pubmed/32515389
https://doi.org/10.1542/peds.2020-0702
https://www.ncbi.nlm.nih.gov/pubmed/32179660
https://doi.org/10.32598/JAMS.23.COV.5936.2
https://doi.org/10.32598/jpr.8.2.139
https://doi.org/10.1186/s12916-020-01719-2
https://doi.org/10.1186/s12916-020-01719-2
https://www.ncbi.nlm.nih.gov/pubmed/32762696
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7408975
https://doi.org/10.5812/ijp.108095
https://doi.org/10.5812/ijp.108095
https://doi.org/10.1155/2021/5558287
https://www.ncbi.nlm.nih.gov/pubmed/34007286
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8099525
https://doi.org/10.3389/fped.2021.631547
https://www.ncbi.nlm.nih.gov/pubmed/34055680
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8161543
https://doi.org/10.1016/j.eclinm.2020.100527
https://www.ncbi.nlm.nih.gov/pubmed/32923992
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7473262
https://doi.org/10.1016/j.jaip.2020.04.024
https://doi.org/10.1016/j.jaip.2020.04.024
https://www.ncbi.nlm.nih.gov/pubmed/33427648
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7172907
https://doi.org/10.1093/cid/ciaa198
https://doi.org/10.1093/cid/ciaa198
https://www.ncbi.nlm.nih.gov/pubmed/32112072
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7108143
https://doi.org/10.1002/ppul.24718
https://www.ncbi.nlm.nih.gov/pubmed/32134205
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7168071
https://www.jem-journal.com/article/S0736-4679(20)30271-7/fulltext
https://www.jem-journal.com/article/S0736-4679(20)30271-7/fulltext
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7266747/
https://doi.org/10.15585/mmwr.mm6932e3
https://www.ncbi.nlm.nih.gov/pubmed/32790664
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7440125

Journal of Pediatrics Review January 2022, Volume 10, Special Issue, Number 25

ated with Covid-19: A multicentric study. medRxiv. 2021;
June. [DOI:10.1101/2021.06.21.21259259]

19. Whitworth H, Sartain SE, Kumar R, Armstrong K, Ballester
L, Betensky M, et al. Rate of thrombosis in children and
adolescents hospitalized with COVID-19 or MIS-C. Blood.
2021; 138(2):190-8. [DOI:10.1182/blood.2020010218]
[PMID] [PMCID]

20. Whittaker E, Bamford A, Kenny J, Kaforou M, Jones CE,
Shah P, et al. Clinical characteristics of 58 children with a
pediatric inflammatory multisystem syndrome temporally
associated with SARS-CoV-2. JAMA. 2020; 324(3):259-69.
[DOI:10.1001/jama.2020.10369] [PMID] [PMCID]

21. Davies P, Evans C, Kanthimathinathan HK, Lillie J, Brierley
J, Waters G, et al. Intensive care admissions of children
with paediatric inflammatory multisystem syndrome tem-
porally associated with SARS-CoV-2 (PIMS-TS) in the UK: A
multicentre observational study. The Lancet Child & Ado-
lescent Health. 2020; 4(9):669-77. [DOI:10.1016/52352-
4642(20)30215-7]

22. Shahbaznejad L, Navaeifar MR, Abbaskhanian A, Hosseinza-
deh F, Rahimzadeh G, Rezai MS. Clinical characteristics of 10
children with a pediatric inflammatory multisystem syndrome
associated with COVID-19 in Iran. BMC Pediatrics. 2020;
20:513. [DOI:10.1186/512887-020-02415-z] [PMID] [PMCID]

23. Hoste L, Van Paemel R, Haerynck F. Multisystem inflam-
matory syndrome in children related to COVID-19: A sys-
tematic review. European Journal of Pediatrics. 2021;
180(7):2019-34. [DOI:10.1007/s00431-021-03993-5]

24. Zimmermann P, Curtis N. Coronavirus infections in children
including COVID-19: An overview of the epidemiology, clin-
ical features, diagnosis, treatment and prevention options
in children. The Pediatric Infectious Disease Journal. 2020;
39(5):355-68. [DOI:10.1097/INF.0000000000002660]
[PMID] [PMCID]

25. Wang XF, Yuan J, Zheng YJ, Chen J, Bao YM, Wang YR, et al.
[Retracted: Clinical and epidemiological characteristics of
34 children with 2019 novel coronavirus infection in Shen-
zhen (Chinese)]. Zhonghua Er Ke Za Zhi. 2020; 58:E008.
[DOI:10.3760/cma.j.issn.0578-1310.2020.0008] [PMID]

26. Chen ZM, Fu JF, Shu Q, Chen YH, Hua CZ, Li FB, et al. Diagno-
sis and treatment recommendations for pediatric respira-
tory infection caused by the 2019 novel coronavirus. World
Journal of Pediatrics. 2020; 16(3):240-6. [DOI:10.1007/
$12519-020-00345-5] [PMID] [PMCID]



https://doi.org/10.1101/2021.06.21.21259259
https://doi.org/10.1182/blood.2020010218
https://www.ncbi.nlm.nih.gov/pubmed/33895804
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8079262
https://doi.org/10.1001/jama.2020.10369
https://www.ncbi.nlm.nih.gov/pubmed/32511692
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7281356
https://doi.org/10.1016/S2352-4642(20)30215-7
https://doi.org/10.1016/S2352-4642(20)30215-7
https://doi.org/10.1186/s12887-020-02415-z
https://www.ncbi.nlm.nih.gov/pubmed/33167916
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7649103
https://link.springer.com/article/10.1007%2Fs00431-021-03993-5
https://doi.org/10.1097/INF.0000000000002660
https://www.ncbi.nlm.nih.gov/pubmed/32310621
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7158880
http://www.yiigle.com/LinkIn.do?linkin_type=DOI&DOI=10.3760%2Fcma.j.issn.0578-1310.2020.0008
https://pubmed.ncbi.nlm.nih.gov/32062875/
https://doi.org/10.1007/s12519-020-00345-5
https://doi.org/10.1007/s12519-020-00345-5
https://www.ncbi.nlm.nih.gov/pubmed/32026148
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7091166

This Page Intentionally Left Blank



