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Abstract   
Context: Findings have been perceived that only fewer children face 

COVID-19 and among infected, they have fewer violent signs. Being less 

severity among children could be significant for meditating therapeutics for 

high-risk adults and the elderly. 

 Evidence Acquisition: This study reviewed the main associated symptoms 

related to COVID-19 such as epidemiologic, laboratory-related, and 

therapeutic aspects among pediatric patients. In this narrative review, the 

most recent reproduced data on pediatric patients’ clinical revelation with 

COVID-19 have been considered and reviewed. 

Results: All ages of pediatric patients were susceptible against the COVID-

19. There wasn’t any significant sex difference. Asymptomatic, mild, or 

moderate signs were reported in more than 90% of all patients. Although 

pediatric patients clinical appearance of COVID-19 was commonly less 

severe compare to adult patients, young pediatric patients, exclusively 

infants, were vulnerable to infection. 

Conclusion: It is important that clinicians must be informed of possible 

clinical manifestations of pediatric patients ’COVID-19 cases to avoid 

neglecting or overdiagnosis of patients. As well as, this review provided 

strong documents of human-to-human transmission. 
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1. Context 
     Coronaviruses (CoVs), belonged to the 

family Coronaviridae, is a zoonotic single-

stranded RNA viruses. A variety of animals 

(including cattle, companion birds, and 

animals) can be infected by CoVs, with the 

potency to cause rigid cardiovascular, 

respiratory, enteric, and neurologic disease. 

[1-8] CoVs frequently cause symptoms of 

respiratory and gastrointestinal diseases, 

ranging from the common cold to syndrome 

related to severe acute respiratory distress 

(ARDS), coagulopathy, pneumonia, 

bronchitis, multi-organ failure, and even 

death in humans. Also, human 

coronaviruses (HCoVs) are related to some 

diseases such as asthma, cystic fibrosis, and
 

chronic obstructive pulmonary disease. [9-

11] 

In January 2020, in more than 170 

countries, COVID-19 has been widespread 

with rather than 500 000 cases. Only scant 

initial data on the burden of COVID-19 in 

pediatric patients was reported because the 

preliminary data focused on severe 

respiratory manifestations in adults.  Dong 
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et al, reported more than 2000 pediatric 

patients with COVID-19. Virologically, 

almost 4% had asymptomatic infection. 

Almost, this rate certainly understated 

asymptomatic infection true rate. Because 

many pediatric patients who were 

asymptomatic were unlikely to be tested. 

Otherwise, among pediatric patients who 

were symptomatic, only 5% had dyspnea or 

hypoxemia, and merely 0.6% proceeded to 

ARDS or multiorgan system dysfunction. In 

different studies has been reported that 

preschool-aged pediatric patients and 

infants were the same as older pediatric 

patients to have severe clinical 

manifestations (12-16). This review 

considered the main finding of COVID-19 

among pediatric patients according to 

epidemiologic, laboratory-related, and 

therapeutic aspects. 

 

2. Evidence Acquisition 
     In this narrative review, the most recent 

reproduced information on common sign 

and Covid-19 symptoms in pediatric 

patients and the idea that the coronavirus 

may have asymptomatic infection have been 

reviewed. Advancement in the 

understanding was so important because 

many pediatric patients who were 

asymptomatic were unlikely to be tested 

and neglected. Epidemiologically, this 

situation is so important because the 

importance of pediatric patients’ roles in 

transmitting of infections remains uncertain. 

 

3. Results 
The Main Epidemiologic Aspect of 

COVID 19 

     This review provided strong documents 

about human-to-human infections 

transmission related to Covid -19. Covid-19 

manifestations in pediatric patients were 

different ranging from a common cold, 

bronchitis, pneumonia, ADRS, multi-organ 

failure, and even death. Other members of 

coronaviruses family such as SARS-CoV, 

MERS-CoV and SARS-CoV-2 seemed to 

less effect on pediatric patients. Comparing 

to adults, they caused diseases with fewer 

symptoms, and lower case-fatality rates. 

Introductory, evidence proposed that 

pediatric patients were just the same as 

adults as of being infected with SARS-

CoV-2 .They were less presumably to be 

symptomatic or expand vigorous symptoms. 

Compared with adults, pediatric patients 

more frequently have gastrointestinal 

symptoms. In most pediatric patients with 

SARS-CoV, fever occurs, but the case for 

novel CoVs isn’t present. Many pediatric 

patients affected by MERS-CoV were 

without any symptoms. Most of the time, 

adults more often had a nosocomial 

exhibition; in contrast, the most of pediatric 

patients with novel CoVs have been proven 

indoor contact, frequently showing 

symptoms formerly them. This review 

summarizes epidemiologic, clinical, and 

diagnostic findings, with a focus on 

pediatric patients. [17] 

There are not many distributed archives 

including the clinical and chest CT 

discoveries of COVID-19 pneumonia in 

pediatric patients. As indicated by past 

examinations, there was a male-

overwhelmed propensity and scarcely any 

cases happened in pediatric patients for 

COVID-19 pneumonia. There was some 

clinical beginning manifestations qualities 

that were accounted for in pediatric patients 

including fever, cough, and fatigue, without 

other microbe contamination report 

(negative for Chlamydia pneumonia, 

respiratory syncytial virus, Mycoplasma 

pneumonia, Coxsackie virus B, Adenovirus, 

flu A, flu B, and human parainfluenza 

virus). The blood test was vague. Lab test 

demonstrated increased/ normal C-

responsive protein, decreased/normal blood 

leukocyte check, increased/normal 

lymphocyte count, reased/decreased/normal 

lymphocyte proportion, decreased/normal 

neutrophil proportion. CT documents were 

normal, single pure, single consolidation, 

multiple consolidations or ground-glass 

opacity (GGO). Different findings were 

with or without pleural emission and 
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without Lymphadenopathy. The pulmonary 

involvement in pediatric patient with 

COVID-19 was gentle with a central GGO 

or union. With COVID-19 epidemic and 

clinical features with or without lab 

affirmation, CT was the methodology of 

decision for early finding, seriousness 

appraisal, and convenient helpful impacts' 

assessment. For screening in pediatric 

patients versus chest CT, the introduction 

history and clinical indications were more 

useful. The CT documents in pediatric 

patients were different (from normal 

appearances to a few lesions injuries) 

including ground-glass haziness or lung 

consolidation. The introduction history and 

clinical side effects could be more useful for 

the screening, despite the fact that the 

pediatric patients' chest CT imaging 

highlights with COVID-19 pneumonia were 

vague. It was accounted for that HCoVs can 

be segregated from 4% to 6% of 

hospitalized pediatric patients with intense 

respiratory tract infections and from 8% of 

pediatric patients in a wandering setting. 

[18-21]  

The most regularly influenced of pediatric 

patients who have risk are younger than 3 

and pediatric patients with coronary illness. 

Most people seroconvert to HCoVs during 

adolescence, reinfections later in life are 

normal. There wasn’t any reduction in the 

relative of HCoVs infection prevalence with 

age increment, rather than other respiratory 

tract infections such as RSV respiratory 

syncytial virus. [22-27]  

Compared with pediatric patients coinfected 

with other respiratory viruses, pediatric 

patients with respiratory virus (HCoV) 

symptoms more likely suffered ongoing 

disease. [28] Normal flowing HCoVs in 

pediatric patients can cause regular cold 

manifestations, for example, fever, 

pharyngitis, rhinitis, laryngitis, otitis, and 

cerebral pain, yet additionally pneumonia, 

wheezing, bronchitis, bronchiolitis. 

Gastrointestinal manifestations are more 

normal in pediatric patients contrasted with 

grown-ups, with up to 57% of cases. In an 

investigation containing pediatric patients 

and adults’ sore throat, myalgia, fatigue, 

and headache were more normal in patients 

with HCoV compare to patients with RSV. 

Different indications were more regular in 

the last mentioned people (such as fever, 

cough and dyspnea). Few patients with 

HCoVs had fever compare to those patients 

contaminated with RSV or flu. [29-31]  

Human Covid NL63 was types of Covid 

that was distinguished in late 2004 of 

children with bronchiolitis in the 

Netherlands. In pediatric patients, HCoV-

NL63 has been related with febrile seizures, 

asthma intensifications, conjunctivitis and 

croup. Human Covid HKU1 (HCoV-

HKU1) is a types of Covid which started 

from infected mice. In people, infection 

brings about an upper respiratory malady 

with side effects of the regular cold, 

however can progress to pneumonia and 

bronchiolitis. It was first found in January 

2005 in two patients in Hong Kong. 

Resulting research uncovered it has 

worldwide dispersion and prior beginning. 

In pediatric patients, HCoV-HKU1 has been 

related with febrile seizures. The 

identification of HCoV in child CSF with 

intense dispersed encephalomyelitis or in 

adults CSF with numerous sclerosis was 

reported, yet uncommon instances of 

neurologic infections have likewise been 

proven .[32-34]  

Pediatric patients who were influenced by 

extreme intense respiratory condition 

related Covid (SARS-CoV) milder infection 

compare with adults, without deaths have 

been reported. In pediatric patients with 

SARS-CoV disease, some manifestation 

were accounted for as following : fever 

(91%–100%), cough (43%–80%),dyspnea 

(10%–14%), myalgia (10%–40%), sore 

throat (5%–30%), rhinitis (33%–60%), 

headache (14%–40%) and, less generally, 

vomiting (20%), diarrhea (10%) , 

abdominal pain (10%), and febrile seizures 

(10%). Absolutely, 30% of pediatric 

patients infected by SARS-CoV had a 

nosocomial contact and 50%–80% had 
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other relatives who were infected. More 

often, pediatric patients recuperate rapidly 

from a SARS-CoV infection. Some 

anomalies on CT eg. ground-glass 

pacifications with air trapping can endure 

for a while. [35-38]  

Middle East respiratory syndrome (MERS) 

is a viral respiratory malady brought about 

by a novel Covid (MERS‐ CoV), which 

was first distinguished in Saudi Arabia in 

2012. A low extent (0.1%–4%) of MERS-

CoV has been accounted for in pediatric 

patients. None of MERS-CoV tested 

positive was accounted for in a huge case 

arrangement of pediatric patients with 

intense respiratory tract disease who 

introduced to a tertiary emergency clinic in 

Saudi Arabia during the MERS-CoV 

scourge (2012–2013). Two different 

investigations were performed on pediatric 

patients infected with MERS-CoV, with a 

mean age of 7-10 years, 42% of pediatric 

patients were asymptomatic. In the other 

investigation of pediatric patients, 14% 

experienced cough and breath shortness, 

28% from diarrhea and vomiting, and 57% 

from fever. 28% of pediatric patients 

required oxygen supplementation and 14% 

mechanical ventilation. Household (32%) 

was the principle of MERS-CoV disease 

wellsprings in pediatric patients and 

different contacts (23%), trailed by 

nosocomial transmission (19%). Based on 

Chinese Centers for Disease Control and 

Prevention reports, pediatric patients were 

less regularly influenced by SARS-CoV-2, 

and just 2% were in people under 19 years 

old. Underlying disease was not reported 

the pediatric patients: 9% were 

asymptomatic, 65% had regular respiratory 

side effects, and 26% had mellow malady. 

The most well-known manifestations were 

cough (38%) and fever (50%). In any case, 

at times, fever introduction was with low to 

direct or even without any headache, fever, 

cough, rhinitis, fatigue, and diarrhea. In 

most cases poor feeding, dyspnea, and 

cyanosis was reported; however the 

numbers were not determined. Just 44% of 

infants were accounted for to have fever. 

Most infected pediatric patients with SARS-

CoV-2 recuperated two weeks after the 

beginning of indications and no death had 

been accounted for by February 2020. [39-

41]  

Some extraordinary and non-specific 

laboratory findings were accounted for from 

pediatric patients with novel CoVs during 

Covid illness of 2019 (Covid-19). The 

WBC was normal or diminished with 

diminished neutrophil as well as 

lymphocyte counts. CRP and procalcitonin 

levels were regularly typical. 

Thrombocytopenia maybe happened. It was 

reported that in serious cases, lactate 

dehydrogenase levels, liver enzymes, d-

dimers, and abnormal coagulation have 

been raised. [42-47] 

The most well-known blood findings of the 

COVID-19 were thrombocytopenia 

(32.8%), lymphopenia (75.9%), leukopenia 

(31.1%), with raised AST (aspartate 

aminotransferase) (24.6%), CK (creatinine 

kinase) (14.7%), lactate dehydrogenase 

(45.9%), ALT (alanine aminotransferase) 

(22.4%), and CRP (C-responsive protein). 

There is likewise a proposal that 

lymphopenia because of diminishes in T 

cells (both CD4+ and CD8+) may be a basic 

factor related with COVID-19 seriousness 

and fatality. [48-51] 

 

 Laboratory-related Aspect of COVID 19 

     All presumed cases are to be accounted 

for to region and state reconnaissance 

officials. Favored analytic test for SARS-

CoV-2 RNA is RT-PCR (reverse 

transcriptase polymerase chain reaction). 

For epidemiological purposes, next 

generation sequencing was used to 

recognize SARS-CoV-2 strains and 

transformations. Initial 7–10 days of 

disease, rapid serology kits which affirmed 

for clinical use, may not show positive 

results but for several weeks following 

contamination, results remain positive. 

Nasopharyngeal and oropharyngeal swab 

are favored samples for children not 
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accepting mechanical ventilation upper 

respiratory tract specimen; these ought to be 

transferred in VTM (viral transport media) 

on ice. In precisely for ventilated children, 

BAL (bronchoalveolar lavage) or 

endotracheal suction would be the favored 

specimen. These must be gathered into 

VTM and transported in the cold chain. 

Sputum specimen ought to be stayed away 

from in view of aerosol generation risk. In 

an indicative child, the viral load is relied 

upon to be high. Single test utilizing upper 

respiratory tract specimen such as 

nasopharyngeal and oropharyngeal swab 

ought to have the option to distinguish 

practically all the cases. All indicative 

children who have embraced global travel 

over the most recent 14 days or all 

hospitalized kids with serious intense 

respiratory sickness, for example, fever and 

cough as well as fatigue or asymptomatic 

direct . Between day 5 and day 14 after 

contacting, high-risks contacts of an 

affirmed case ought to be tested. [52-57] 

When viral RNA degree being underneath 

the constraint of test identification, COVID-

19 false negatives results happen .Best 

example types are assortment techniques 

and testing stages include on SARS2-CoV 

detection. It could help clarify why SARS-

CoV-2 tests were negative when the patient 

has clinical symptoms. Microbiology 

dogma directs that good specimen 

assortment prompts exact outcomes from 

the lab. Nasopharyngeal swabs are the 

favored specimen type for COVID-19 

according to CDC.CDC permit taking 

oropharyngeal swab for gathering samples. 

It is controversial on saliva using to 

diagnose COVID-19 disease. Generally, it 

was proven that a patient who is 

contaminated with SARS-CoV-2 high viral 

load may have contradictory results. LOD 

means the limit of detection.LOD of a RT-

PCR test describes the RNA base 

measurement that will distinguish 95 out of 

100 times. About patients contaminated 

with SARS-CoV-2 without test positive, a 

high false- negative outcome will prompt. If 

the LOD for a test is excessively low, it 

means the test will recognize viral RNA 

smallest measurement, prompting false-

positive test outcomes. Individuals with 

SARS-CoV-2 will be positive rather than 

negative. Clinically, RNA specialty 

identified in an individual is critical. The 

target LOD for a precise test is simply that 

craftsmanship. [58] 

So, for NAT; blood and stool samples 

collecting at disease later periods increase 

the positive results whether being the 

inaccessible of lower respiratory tract 

specimens. Volume expanding raise 

identification affectability. Placing samples 

in guanidine salt reagents inactivate virus 

and protect RNA.In addition, setting 

appropriate positive, and negative controls 

to gain great outcomes; at the same time 

enhancing human RNase P quality to avoid 

false-negative results. For immune response 

assay, assorted measures focusing on 

various antigens, and gathering paired 

samples are needed. [59] 

 

Therapeutic Aspects of COVID 19 

     For the flu, on potential bacterial-SARS-

CoV-2 co-infection treatment was focused. 

This suggestion has been applied in 

COVID-19 treatment which accounted for 

SARS-CoV-2 infection in China. Being 

insufficient data, NIH recommend for 

empiric broad-spectrum antibiotic therapy 

in the absence of another indication in 

severe or critical illness, and patients with 

COVID-19. In the guidelines of Infectious 

Diseases Society of America this issue has 

been ignored. Conversely, the Surviving 

Sepsis Campaign specialists utilize empiric 

antimicrobials/antibacterial therapy in 

ventilated patients with COVID-19 and 

respiratory distress. in spite of the fact that 

they are with a low degree of proof-

dependent on the information extrapolated 

from past examinations on different sorts of 

viral types of pneumonia, especially flu. 

Empiric antimicrobials therapy in Taiwan 

and Canada for treating all presumable 

bacteria causing respiratory disease and 
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sepsis. The decision ought to be founded on 

the clinical conclusion, susceptibility tests, 

and local epidemiology. In UK, antibiotics 

should just be offered to patients with 

suspected or affirmed COVID-19, if the 

probable reason is bacterial agent. When the 

patients are at high risks group whether the 

agent is bacteria or virus it stays hazy. 

Especially, oral doxycycline is favored 

against M. pneumonia and S. aureus. In 

China country, for COVID-19 patients with 

suspected co-bacterial infection 

azithromycin, amoxicillin, and 

fluoroquinolones was suggested for mild 

cases however wide range anti-infection 

covering all potential microbes was 

recommended for serious cases. In light of 

the restricted information of the current 

work, it stays indistinct which antimicrobial 

operators ought to be experimentally 

recommended in patients with suspected 

COVID-19. To prevent antimicrobial 

resistance rising due to = inappropriate 

antibiotic utilization for viral pneumonia, 

antimicrobial susceptibility testing should 

be done. [60-69] 

 

4. Conclusion 
     Within the sight of COVID-19, 

clinicians must know about the conceivable 

clinical indications of pediatric patients' 

COVID-19 cases to abstain from neglecting 

or overdiagnosis of patients. 

 

 Acknowledgment 
     I would like to express my special thanks 

of gratitude to Dr Alavi Majd and Mrs. 

Khodadadi who gave us the golden 

opportunity to do this wonderful project. 

 

Conflict of Interest 
The authors declare no conflict of interest. 

 

References: 
1. 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. 2020; 39(5): 355–

368. 

2. Fehr AR, Perlman S. Coronaviruses: an 

overview of their replication and 

pathogenesis. Methods Mol Biol. 2015; 1282:1–

23.  

3. Amer HM. Bovine-like coronaviruses in 

domestic and wild ruminants. Anim Health Res 

Rev. 2018; 19:113–124.  

4. Saif LJ. Animal coronaviruses: what can they 

teach us about the severe acute respiratory 

syndrome? Rev Sci Tech. 2004; 23:643–660. 

5. Cabeça TK, Granato C, Bellei 

N. Epidemiological and clinical features of 

human coronavirus infections among different 

subsets of patients. Influenza Other Respir 

Viruses. 2013; 7:1040–1047.  

6. Esper F, Ou Z, Huang YT. Human 

coronaviruses are uncommon in patients with 

gastrointestinal illness. J Clin Virol .2010; 

48:131–133.  

7. Vabret A, Dina J, Gouarin S, Petitjean J, 

Corbet S, Freymuth F. Detection of the New 

Human Coronavirus HKU1: A Report of 6 

Cases. Clin Infect Dis.2006;42(5) : 634–639. 

8. Woo PC, Lau SK, Chu CM, Chan KH, Tsoi 

HW, Huang Y, et al. Characterization and 

complete genome sequence of a novel 

coronavirus, coronavirus HKU1, from patients 

with pneumonia. J Virol. 2005; 79(2):884-95.  

9. Gorse GJ, O'Connor TZ, Hall SL, Vitale JN, 

Nichol KL. Human coronavirus and acute 

respiratory illness in older adults with chronic 

obstructive pulmonary disease. J Infect Dis. 

2009; 199(6):847-857.  

10. da Silva Filho LV, Zerbinati RM, Tateno 

AF, Boas LV, de Almeida MB, Levi JE, etal. 

The differential clinical impact of human 

coronavirus species in children with cystic 

fibrosis. J Infect Dis. 2012; 206:384–388.  

11. Chiu SS, Chan KH, Chu KW,  Kwan SW,  

Guan Y,  Poon LLM, et al. Human coronavirus 

NL63 infection and other coronavirus infections 

in children hospitalized with acute respiratory 

disease in Hong Kong, China. Clin Infect Dis. 

2005; 40:1721–1729. 

12. Cruz AT,   Zeichner SL. COVID-19 in 

Children: Initial Characterization of the 

Pediatric Disease. Pediatrics 2020. doi: 

https://doi.org/10.1542/peds.2020-0834 

13. Coronaviridae Study Group of the 

International Committee on Taxonomy of 

Viruses. The species severe acute respiratory 

syndrome-related coronavirus: classifying 2019-

https://www.ncbi.nlm.nih.gov/pubmed/?term=Zimmermann%20P%5BAuthor%5D&cauthor=true&cauthor_uid=32310621
https://www.ncbi.nlm.nih.gov/pubmed/?term=Curtis%20N%5BAuthor%5D&cauthor=true&cauthor_uid=32310621
https://pubmed.ncbi.nlm.nih.gov/?term=Kwan+SW&cauthor_id=15909257
https://pubmed.ncbi.nlm.nih.gov/?term=Guan+Y&cauthor_id=15909257
https://pubmed.ncbi.nlm.nih.gov/?term=Guan+Y&cauthor_id=15909257
https://pubmed.ncbi.nlm.nih.gov/?term=Poon+LL&cauthor_id=15909257
https://doi.org/10.1542/peds.2020-0834


  Coronavirus Disease, Navidinia M et al.      

 

 Archives of Advances in Biosciences is an open access article under the terms of the Creative Commons Attribution -NonCommercial 4.0 International License,  

70 

nCoV and naming it SARS-CoV-2. Nat 

Microbiol 2020; 5:536–544. 

14. 

https://gisanddata.maps.arcgis.com/apps/opsdas

hboard/index.Johns Hopkins University Center 

for Systems Science and Engineering. 

Coronavirus COVID-19 global cases.  

15.Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J 

,et al. Clinical characteristics of 138 

hospitalized patients with 2019 novel 

coronavirus-infected pneumonia in Wuhan, 

China JAMA . 2020; 323 (11):1061-1069.  

16.Dong Y, Mo X, Hu Y, Qi X, Jiang F, Jiang 

Z, et al. Epidemiology of COVID-19 among 

children in China. Pediatrics. 2020; 

145(6):e20200702 

17.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 2020; 39(5): 355–

368. 

18. Liu H , Liu F ,Li J, Zhang T, Wang D ,Lan 

W. Clinical and CT imaging features of the 

COVID-19 pneumonia: Focus on pregnant 

women and children. Journal .2020; 80(5): e7-

e13. 

19. Gaunt ER, Hardie A, Claas EC, Simmonds 

P,  Templeton KE,et al. Epidemiology and 

clinical presentations of the four human 

coronaviruses 229E, HKU1, NL63, and OC43 

detected over 3 years using a novel multiplex 

real-time PCR method. J Clin Microbiol .2010; 

48:2940–2947 

20. Uddin SMI, Englund JA, Kuypers JY, Chu 

HY, Steinhoff MC, Khatry SK, etal. Burden and 

Risk Factors for Coronavirus Infections in 

Infants in Rural Nepal. Clin Infect Dis. 2018; 

67(10):1507-1514. 

 21. Taylor S, Lopez P, Weckx L, Borja-Tabora 

C, Ulloa-Gutierrez R, Lazcano-Ponce E, et al. 

Respiratory viruses and influenza-like illness: 

Epidemiology and outcomes in children aged 6 

months to 10 years in a multi-country 

population sample. J Infect. 2017; 74(1):29-41.  

22. Cabeça TK, Granato C, Bellei 

N. Epidemiological and clinical features of 

human coronavirus infections among different 

subsets of patients. Influenza Other Respir 

Viruses 2013; 7:1040–1047. 

23. Zhang SF, Tuo JL, Huang XB, Zhu X, 

Zhang DM, Zhou K, et al. Epidemiology 

characteristics of human coronaviruses in 

patients with respiratory infection symptoms 

and phylogenetic analysis of HCoV-OC43 

during 2010-2015 in Guangzhou. PLoS One. 

2018 29; 13(1):e0191789.  

24 Friedman N, Alter H, Hindiyeh M, 

Mendelson E, Shemer Avni Y, Mandelboim M. 

Human Coronavirus Infections in Israel: 

Epidemiology, Clinical Symptoms and Summer 

Seasonality of HCoV-HKU1. Viruses. 2018; 

10(10):515.  

25. Gaunt ER, Hardie A, Claas EC, Simmonds 

P, Templeton KE.Epidemiology and clinical 

presentations of the four human coronaviruses 

229E, HKU1, NL63, and OC43 detected over 3 

years using a novel multiplex real-time PCR 

method. J Clin Microbiol .2010; 48:2940–2947. 

26. Leung TF, Li CY, Lam WY, Wong GWK,  

Cheuk E,  Ip M,  et al. Epidemiology and 

clinical presentations of human coronavirus 

NL63 infections in hong kong children. J Clin 

Microbiol .2009;47:3486–3492.  

27. Friedman N, Alter H, Hindiyeh M, 

Mendelson E, Shemer Avni Y, Mandelboim M. 

Human Coronavirus Infections in Israel: 

Epidemiology, Clinical Symptoms and Summer 

Seasonality of HCoV-HKU1. Viruses. 2018; 

10(10):515.  

28. Kuypers J, Martin ET, Heugel J, Wright N,  

Morrow R ,  Englund JA  . Clinical disease in 

children associated with newly described 

coronavirus subtypes. Pediatrics. 2007; 119: 

70–76.  

29. Davis BM, Foxman B, Monto AS,  

Baric
 
RS,  Martin ET

 
,  Uzicanin A

 
,  et 

al. Human coronaviruses and other respiratory 

infections in young adults on a university 

campus: prevalence, symptoms, and 

shedding. Influenza Other Respir Viruses .2018; 

12:582–590. 

30. Greenberg SB. Update on human rhinovirus 

and coronavirus infections. Semin Respir Crit 

Care Med  .2016; 37:555–571.  

31. Esper F, Ou Z, Huang YT. Human 

coronaviruses are uncommon in patients with 

gastrointestinal illness. J Clin Virol .2010; 

48:131–133.  

32. van der Hoek L, Sure K, Ihorst G,  Stang A,  

Pyrc K,  Jebbink MF, et al. Croup is associated 

with the novel coronavirus NL63. PLoS Med 

.2005; 2:e240.  

33. Pyrc K, Berkhout B, van der Hoek L. The 

novel human coronaviruses NL63 and HKU1. J 

Virol.  2007; 81:3051–3057. 

34. Yeh EA, Collins A, Cohen ME, Duffner PK  

,  Faden H. Detection of coronavirus in the 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Zimmermann%20P%5BAuthor%5D&cauthor=true&cauthor_uid=32310621
https://www.ncbi.nlm.nih.gov/pubmed/?term=Curtis%20N%5BAuthor%5D&cauthor=true&cauthor_uid=32310621
https://www.sciencedirect.com/science/article/pii/S0163445320301183#!
https://www.sciencedirect.com/science/article/pii/S0163445320301183#!
https://www.sciencedirect.com/science/article/pii/S0163445320301183#!
https://www.sciencedirect.com/science/article/pii/S0163445320301183#!
https://www.sciencedirect.com/science/article/pii/S0163445320301183#!
https://www.sciencedirect.com/science/article/pii/S0163445320301183#!
https://www.sciencedirect.com/science/journal/01634453/80/5
https://pubmed.ncbi.nlm.nih.gov/?term=Baric+RS&cauthor_id=29660826
https://pubmed.ncbi.nlm.nih.gov/?term=Baric+RS&cauthor_id=29660826
https://pubmed.ncbi.nlm.nih.gov/?term=Martin+ET&cauthor_id=29660826
https://pubmed.ncbi.nlm.nih.gov/?term=Uzicanin+A&cauthor_id=29660826
https://pubmed.ncbi.nlm.nih.gov/?term=Stang+A&cauthor_id=16104827
https://pubmed.ncbi.nlm.nih.gov/?term=Pyrc+K&cauthor_id=16104827
https://pubmed.ncbi.nlm.nih.gov/?term=Pyrc+K&cauthor_id=16104827
https://pubmed.ncbi.nlm.nih.gov/?term=Jebbink+MF&cauthor_id=16104827


  Coronavirus Disease, Navidinia M et al.      

 

 Archives of Advances in Biosciences is an open access article under the terms of the Creative Commons Attribution -NonCommercial 4.0 International License,  

71 

central nervous system of a child with acute 

disseminated encephalomyelitis. Pediatrics. 

2004;113(1):e73–e76. 

35. Hon KL, Leung CW, Cheng WT, Chan 

PKS, Chu WCW, Kwan YW, et al. Clinical 

presentations and outcome of severe acute 

respiratory syndrome in children. Lancet. 2003; 

361:1701–1703.  

36. Chiu WK, Cheung PC, Ng KL, Ip PLS,  

Sugunan VK,  Luk DCK,   et al. Severe acute 

respiratory syndrome in children: experience in 

a regional hospital in Hong Kong. Pediatr Crit 

Care Med. 2003; 4:279–283.  

37. Bitnun A, Allen U, Heurter H,  King SM,  

Opavsky MA,  Ford-Jones EL,et al. Children 

hospitalized with severe acute respiratory 

syndrome-related illness in Toronto. Pediatrics. 

2003;112:e261. 

38. Li AM, So HK, Chu W, Ng PC, Hon KL, 

Chiu WK, et al. Radiological and pulmonary 

function outcomes of children with SARS. 

Pediatr Pulmonol. 2004;38(6):427-33 

39. Wang XF, Yuan J, Zheng YJ,  Chen J,  Bao 

YM, Wang YR, et al.  Clinical and 

epidemiological characteristics of 34 children 

with 2019 novel coronavirus infection in 

Shenzhen. Zhonghua Er Ke Za Zhi. 2020; 

58:E008. 

40. Wei M, Yuan J, Liu Y, Fu T, Yu X, Zhang 

Z. Novel coronavirus infection in hospitalized 

infants under 1 year of age in China. JAMA. 

2020. 

41. Wu Z, Mc Googan JM. Characteristics of 

and important lessons from the coronavirus 

disease 2019 (COVID-19) outbreak in China: 

summary of a report of 72 314 cases from the 

Chinese center for disease control and 

prevention. JAMA. 2020. 

42. Wei M, Yuan J, Liu Y, Fu T, Yu X, Zhang 

Z. Novel Coronavirus Infection in Hospitalized 

Infants Under 1 Year of Age in 

China. JAMA. 2020; 323(13):1313–1314. 

 43. Alfaraj SH, Al-Tawfiq JA, Altuwaijri TA, 

Memish ZA. Middle East respiratory syndrome 

coronavirus in pediatrics: a report of seven 

cases from Saudi Arabia. Front Med. 2019; 

13:126–130.  

44. Li AM, Ng PC. Severe acute respiratory 

syndrome (SARS) in neonates and 

children. Arch Dis Child Fetal Neonatal Ed . 

2005; 90:F461–F465.  

45. Leung CW, Kwan YW, Ko PW,  Chiu SS,  

Loung P,  Fong N,et al. Severe acute respiratory 

syndrome among children. Pediatrics. 

2004;113:e535–e543. 

46. Babyn PS, Chu WC, Tsou IY, 

Wansaicheong GK, Allen U, Bitnun A, et al. 

Severe acute respiratory syndrome (SARS): 

chest radiographic features in children. Pediatr 

Radiol. 2004 Jan; 34(1):47-58.  

47. 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. 

48. Lin W, Wen J, Chen G. Epidemiological 

and clinical characteristics of SARS-CoV-2 and 

SARS-CoV: a system review. medRxiv. 2020. 

49. Zu ZY, Jiang MD, Xu PP, Chen W, Ni QQ, 

Lu GM, et al. Coronavirus Disease 2019 

(COVID-19): A Perspective from China. 

Radiology. 2020:200490 

50. Xu Z, Shi L,Wang Y, Zhang J, Huang L, 

Zhang C, et al. Pathological findings of 

COVID-19 associated with acute respiratory 

distress syndrome. The Lancet Respiratory 

Medicine. 2020;  8(4): 420-422. 

51.Farhoudian A, Nematollahi P , Sadeghi M  , 

Radfar SR . Possible Overlap of Laboratory 

Findings Between Patients with COVID-19 and 

Substance Use Disorders .Arch Clin Infect Dis. 

2020; 15(2):e103136. 

52. Sankar J, Dhochak N, Kabra SK, Lodha R.  

COVID-19 in Children: Clinical Approach and 

Management. Indian J Pediatr 2020; 87: 433–

442. 

53. https:// icmr.nic.in/ sites/ default /files/ 

upload documents /Rev _ Guidelines _ 

for_use_of_commercial_kits_for_diagnosis_of_

COVID_240320.pdf. .Guidelines for use of 

commercial kits for nasal/throat swab based 

diagnosis of COVID-19 in India.2020.  

54. https://icmr.nic.in/sites/default/files/upload_

documents/Advisory_Antibody_Testing_04042

020.pdf. Advisory to start rapid antibody based 

blood test for COVID-19. 2020 

55. https://www.who.int/publications-

detail/clinical-management-of-severe-acute-

respiratory-infection-when-novel-coronavirus-

(ncov)-infection-is-suspected.Clinical 

management of severe acute respiratory 

infection when COVID-19 is suspected. 2020. 

56. 

https://doi.org/10.1001/jama.2020.3786.Wang 

W, Xu Y, Gao R, et al. Detection of SARS-

https://pubmed.ncbi.nlm.nih.gov/?term=Ip+PL&cauthor_id=12831407
https://pubmed.ncbi.nlm.nih.gov/?term=Sugunan+VK&cauthor_id=12831407
https://pubmed.ncbi.nlm.nih.gov/?term=Sugunan+VK&cauthor_id=12831407
https://pubmed.ncbi.nlm.nih.gov/?term=Luk+DC&cauthor_id=12831407
https://pubmed.ncbi.nlm.nih.gov/?term=King+SM&cauthor_id=14523209
https://pubmed.ncbi.nlm.nih.gov/?term=Opavsky+MA&cauthor_id=14523209
https://pubmed.ncbi.nlm.nih.gov/?term=Opavsky+MA&cauthor_id=14523209
https://pubmed.ncbi.nlm.nih.gov/?term=Ford-Jones+EL&cauthor_id=14523209
https://www.researchgate.net/scientific-contributions/2170797622-J-Chen
https://www.researchgate.net/scientific-contributions/2170786615_Y_M_Bao
https://www.researchgate.net/scientific-contributions/2170763925_Y_R_Wang
https://pubmed.ncbi.nlm.nih.gov/?term=Chiu+SS&cauthor_id=15173534
https://pubmed.ncbi.nlm.nih.gov/?term=Loung+PY&cauthor_id=15173534
https://pubmed.ncbi.nlm.nih.gov/?term=Loung+PY&cauthor_id=15173534
https://pubmed.ncbi.nlm.nih.gov/?term=Fong+NC&cauthor_id=15173534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zimmermann%20P%5BAuthor%5D&cauthor=true&cauthor_uid=32310621
https://www.ncbi.nlm.nih.gov/pubmed/?term=Curtis%20N%5BAuthor%5D&cauthor=true&cauthor_uid=32310621
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7158880/
https://www.thelancet.com/journals/lanres/issue/vol8no4/PIIS2213-2600(20)X0004-X
https://icmr.nic.in/sites/default/files/upload_documents/Advisory_Antibody_Testing_04042020.pdf
https://icmr.nic.in/sites/default/files/upload_documents/Advisory_Antibody_Testing_04042020.pdf
https://icmr.nic.in/sites/default/files/upload_documents/Advisory_Antibody_Testing_04042020.pdf
https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-
https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-
https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-
https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-
https://doi.org/10.1001/jama.2020.3786


  Coronavirus Disease, Navidinia M et al.      

 

 Archives of Advances in Biosciences is an open access article under the terms of the Creative Commons Attribution -NonCommercial 4.0 International License,  

72 

CoV-2 in different types of clinical specimens. 

JAMA. 2020.  

57. 

https://icmr.nic.in/sites/default/files/upload_doc

uments/2020-03-20 _ covid19 _ test _ 

v3.pdfRevised Strategy of COVID19 testing in 

India (Version 3, dated 20/03/2020). 2020. 

58.False Negatives and Reinfections: the 

Challenges of SARS-CoV-2 RT-PCR Testing 

American Society for microbiology.2020 

59.Yan Y, Chang L, Wang L. Laboratory 

testing of SARS‐ CoV, MERS‐ CoV, and 

SARS‐ CoV‐ 2 (2019‐ nCoV): Current status, 

challenges, and countermeasures. Reviews in 

Medical Virology. 2020 May;30(3):e2106. 

60.Metlay JP ,  Waterer GW,  Long 

AC,  Anzueto A,  Brozek J ,  Crothers K, et 

al.Diagnosis and treatment of adults with 

community-acquired pneumonia. An official 

clinical practice guideline of the American 

Thoracic Society and Infectious Diseases 

Society of America .Am J Respir Crit Care Med 

2019; (200):e45-e67 

61. 

https://www.covid19treatmentguidelines.nih.go

v/critical-care/ National Institutes of Health. 

2020. 

62.Bhimraj A, Morgan RL, Shumaker AH, 

Lavergne V, Baden L, Cheng VC, et al. 

Infectious diseases Society of America 

guidelines on the treatment and management of 

patients with COVID-19. Clinical Infectious 

Diseases. 2020. 

63.Alhazzani W, Møller MH, Arabi YM, Loeb 

M, Gong MN, Fan E, et al. Surviving Sepsis 

Campaign: guidelines on the management of 

critically ill adults with Coronavirus Disease 

2019 (COVID-19). Intensive care medicine. 

2020; 28:1-34. 

64.Uyeki TM, Bernstein HH, Bradley JS, 

Englund JA, File Jr TM, Fry AM, et al. Clinical 

practice guidelines by the Infectious Diseases 

Society of America: 2018 update on diagnosis, 

treatment, chemoprophylaxis, and institutional 

outbreak management of seasonal influenza. 

Clinical Infectious Diseases. 2019; 68(6):e1-47. 

65.https://www.canada.ca/en/public-

health/services/diseases/2019-novel-

coronavirus-infection/clinical-management-

covid-19.2020. 

66.Chou CC ,  Shen CF ,  Chen SJ,  Chen HM ,  

Wang YC ,  Chang WS , et al. 

Recommendations and guidelines for the 

treatment of pneumonia in Taiwan. J Microbiol 

Immunol Infect, 52 (2019), pp. 172-199 

67. 

https://www.nice.org.uk/guidance/ng165/chapte

r/4-Managing-suspected-or-confirmed - 

pneumonia#antibiotic-treatment. 2020. 

68.Jin YH, Cai L, Cheng ZS, Cheng H, Deng T, 

Fan YP, et al. Evidence-Based Medicine 

Chapter of China International Exchange and 

Promotive Association for Medical and Health 

Care (CPAM). A rapid advice guideline for the 

diagnosis and treatment of. 2019. 

69. Huttner B, Catho G, Pano-Pardo JR, Pulcini 

C, Schouten J.COVID-19: don't neglect 

antimicrobial stewardship principles. Clinical 

Microbiology and Infection; 26 (2020): 808-

810. 

 

 

 

 

 

 

 

 

 

 

https://icmr.nic.in/sites/default/files/upload_documents/2020-03-20%20_%20covid19%20_%20test%20_%20v3.pdf
https://icmr.nic.in/sites/default/files/upload_documents/2020-03-20%20_%20covid19%20_%20test%20_%20v3.pdf
https://icmr.nic.in/sites/default/files/upload_documents/2020-03-20%20_%20covid19%20_%20test%20_%20v3.pdf
https://www.covid19treatmentguidelines.nih.gov/critical-care/
https://www.covid19treatmentguidelines.nih.gov/critical-care/
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/clinical-management-covid-19.html#8
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/clinical-management-covid-19.html#8
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/clinical-management-covid-19.html#8
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/clinical-management-covid-19.html#8
https://www.nice.org.uk/guidance/ng165/chapter/4-Managing-suspected-or-confirmed%20-%20pneumonia#antibiotic-treatment
https://www.nice.org.uk/guidance/ng165/chapter/4-Managing-suspected-or-confirmed%20-%20pneumonia#antibiotic-treatment
https://www.nice.org.uk/guidance/ng165/chapter/4-Managing-suspected-or-confirmed%20-%20pneumonia#antibiotic-treatment

