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ABSTRACT

COVID-19 disease affects all ages, but severe cases of the disease and mortality are very rarely 
seen among children. In most cases, they acquire the virus from their parents or from an another 
infected person. The exact reasons why the disease has a milder course in children is unknown 
but high numbers of Angiotensin Converting Enzyme-2 (ACE2) receptors, underdeveloped im-
mune responses, cross-reaction with other viruses, protective effect of fetal hemoglobin and 
fewer outdoor activities as well as journeys, and nonexposure to air pollution, and smoking. 
Although many cases are asymptomatic, they can still shed the virus. Materno-fetal vertical 
transmission has not been shown so far. In symptomatic cases, clinical findings include fever and 
respiratory symptoms, followed by diarrhea and vomiting. There are signs indicating a possible 
association between Kawasaki disease and COVID-19. Clinical findings and diagnostic proce-
dures in newborns, and older children are similar. Supportive therapy is essential and antiviral 
agents are not required in most cases. During cytokine storm, anti-inflammatory treatments may 
be tried. There is no evidence for transmission through breastmilk; therefore infected mothers 
should breastfeed their infants by taking all precautions. Routine immunizations of children sho-
uld not be deferred during COVID-19 outbreak period. Psychological support for children who 
need to stay at home and for healthcare personnel should be provided.
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ÖZ

COVID-19, tüm yaş gruplarını etkiler ancak çocuklarda ağır vakalar genellikle azdır ve mortalite 
çok düşüktür. Birçok durumda çocuklar hastalığı ebeveynlerinden veya yakın çevresinden alırlar. 
Çocuklarda hastalığın neden hafif geçtiği tam olarak bilinmemektedir ancak ACE2 reseptörlerinin 
fazla oluşu, immün sistemlerinin tam olarak gelişmemiş olması, sık görülen diğer viral ajanlarla 
çapraz reaksiyon olması, fetal hemoglobinin koruyucu olması, ev dışında daha az zaman geçir-
meleri ve daha az seyahat etmeleri, sigara ve hava kirliliğine maruz kalmamaları etkili olabilir. 
Birçok vaka asemptomatik olmasına rağmen virusü etrafa bulaştırabilirler. Anneden fetusa verti-
kal geçiş gösterilememiştir. Semptomatik hastalarda ateş ve solunum sistemi bulgularını ishal ve 
kusma izler. COVID-19 ile Kawasaki hastalığı arasında ilişki olabileceğini gösteren bulgular vardır. 
Yenidoğanlardaki bulgular ve tanısal testler büyük çocuklardakine benzerdir. Çocuklardaki esas 
tedavi şekli destek tedavisidir ve birçok hastada antiviral tedaviye gerek yoktur. Sitokin fırtına-
sının geliştiği durumlarda anti-inflamatuar tedaviler yapılabilir. Anne sütünde virus gösterileme-
miştir, bu yüzden anneler tüm önlemleri aldıktan sonra bebeklerini emzirmelidir. Bu dönemde 
çocukların rutin aşılanması ihmal edilmemelidir. Evde kalmak zorunda kalan çocuklara ve sağlık 
personeline psikolojik destek yapılmalıdır.

Anahtar kelimeler: Coronavirüs 2019 hastalığı, COVID-19, SARS-CoV-2, çocuk, yenidoğan

Received: 20 May 2020
Accepted: 18 July 2020

 Online First: 30 September 2020

Coronavirus-2019 Disease (COVID-19) in Children

Çocuklarda Coronavirus Hastalığı 2019 (COVID-19)

 Corresponding Author: 
F. Ovali

ORCID: 0000-0002-9717-313X
Istanbul Medeniyet University 

Faculty of Medicine, Department of 
Pediatrics, Division of Neonatology, 

Istanbul, Turkey

✉ fovali@yahoo.com 

Ethics Committee Approval: Not Applicable. 
Conflict of interest: The authors of this article is one of the Editorial Board Members of this journal 
and was excluded from all evaluation steps
Funding: None. 
Informed Consent: Not Applicable.

Cite as: Ovali F. Coronavirus-2019 disease (COVID-19) in children. Medeni Med J. 
2020;35:242-52.

Fahri OVALI ID

© Copyright Istanbul Medeniyet University Faculty of Medicine. This journal is published by Logos Medical Publishing. 
Licenced by Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0)

mailto:fovali@yahoo.com
https://orcid.org/0000-0002-9717-313X


243

F. Ovalı, Coronavirus-2019 Disease (COVID-19) in Children

INTRODUCTION

Coronaviruses are single stranded RNA viruses 
which cause a number of infections in animals and 
humans. Since they are RNA viruses, genetic mu-
tations and recombinations are frequent. SARS-
CoV-2 which was first seen in Wuhan, China in 
December 2019 is a beta-coronavirus which be-
longs to the same family with the previous Se-
vere Acute Respiratory Syndrome (SARS) virus 
and Middle East Respiratory Syndrome (MERS) 
virus. The disease which occurs with SARS-CoV-2 
is called as COVID-191.

COVID-19 infection affects almost all ages. The in-
cubation period is usually between 5-6 days but 
may reach up to 14 days2. As of May 20, 2020 
there were over 5 000 000 proven cases globally, 
and more than 325 000 deaths3.

EPIDEMIOLOGY OF COVID-19 IN CHILDREN

SARS-CoV-2 infects the entire population. Al-
though children comprise almost 20-25% of 
population in different countries, infected chil-
dren comprise various proportions of the whole 
population as indicated in China (2%), in the USA 
(1.7%), in Spain (0.8%), in Italy (1.2%), and in Tur-
key (1%)1,4-7. In a study which reported 171 pe-
diatric cases with covid-19 infection, 31 (18.1%) 
were under 1 year of age, only 39.2% were fe-
males and 64.9% had pneumonia and 41,5% had 
fever8. As of April 2, 2020, there were 2572 pedi-
atric cases of covid-19 infection in the USA. Three 
hundred and ninety-eight of these children (15%) 
were below 1 year old. There were 3 fatalities 
among the pediatric cases6.

Children may acquire the virus through drop-
lets, direct contact, aerosols or fecal-oral route. 
However, there is no evidence so far showing the 
spread of virus from feces to a person. Current 
data suggest that 56% of children with SARS-
CoV-2 infection have evidence of transmission 
through family contact9. The youngest of the con-

firmed cases was 30 hours of age and the oldest 
patient was 18 years old10.

Multiple reports suggest that the disease is milder 
in children and the mortality rate is much lower 
than that in adults, but they may be contagious. 
Asymptomatic, mild, and moderate cases ac-
count for 98% of childhood cases11. Severely ill 
cases are defined as those with central cyanosis 
and pneumonia, and critically ill cases are those 
that develop acute respiratory distress syndrome 
necessitating mechanical ventilation. Even if they 
are asymptomatic, they can be vectors and they 
can shed the virus. 

WHY IS THE DISEASE MILD IN CHILDREN?

The reasons why SARS-CoV-2 infections in chil-
dren are mild is not clear. There are variety of 
reasons for the differences between adults and 
children. 

Role of Angiotensin-converting enzyme 2 
(ACE2)
SARS-CoV-2 enters the cell by using ACE2 recep-
tors. These receptors are present in the mucosal 
cells (lips, eyelids, nasal cavities), lung epithelial 
cells, lung parenchyma, intestine, kidney, and 
blood vessels as well as on monocytes, neutro-
phils and lymphocytes. Binding of the SARS-
CoV-2 spike protein to ACE2 downmodulates 
ACE2 expression which results in severe lung 
damage. ACE2 alters the proinflammatory reticu-
loendothelial system activity to anti-inflammatory 
response. On the other hand, ACE2 is protective 
against severe lung injury In Respiratory Syncyth-
ial Virus (RSV) infections. Intracellular response 
induced by ACE2 in the lung may be lower than 
that of adults12. In acute lung failure, ACE2 seems 
to be protective. In general, in children the level 
of ACE2 is higher than those in adults, and chil-
dren with COVID-19 have generally mild symp-
toms. ACE is able to pass through the placenta, 
thus rendering the mother to transfer her immu-
nity to her infant13. In children, soluble ACE2 can 
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facilitate overcoming the virus. Therefore, they 
fight against the virus more steadily but also they 
become unidentified carriers. Levels of ACE2 may 
provide insight for the prognosis1.

Inflammatory responses 
The immune systems of children and adults are 
different as well as immune systems of infants, 
preschool children and teenagers. In the final 
stage of severe COVID-19 infection, lethal mas-
sive proinflammatory response (i.e. cytokine 
storm) appears. It may be associated with he-
mophagocytosis or macrophage activation syn-
drome because there is increased ferritin levels, 
decreased platelet and erythrocyte counts, sedi-
mentation rates11. However, this response is un-
derdeveloped in children which is reflected in the 
fact that respiratory symptoms including short-
ness of breath or cough are encountered less fre-
quently than adults. In the adult population, de-
velopment of lymphopenia during the course of 
disease may facilitate the virus to proliferate and 
spread. On the other hand, the number of leu-
kocytes and lymphocytes are generally normal in 
children, possibly due to incomplete natural im-
munity of children11.

T cells are responsible for clearing viruses. CD4+ 
T cells stimulate B-cells to produce antibodies 
against SARS-CoV-2. In children, efficient T cells 
may respond better to SARS-CoV-2. As the chil-
dren get older, continuous stimulation with anti-
gens and thymic involution lead to a change in T 
cell subset levels. This change is accompanied by 
the loss of expression of co-stimulatory molecules 
such as CD27 and CD28, leading to increased sus-
ceptibility to infections14.

Several animal studies imply that antibodies 
against SARS-CoV-2 may be conductive to lung 
injury15. Higher antibody levels against SARS-
CoV-2 are correlated with elevated CRP and lym-
phopenia. Since they may have acquired various 
infections before, children may develop more 
favorable immunoglobulin isotypes or have im-

proved antibody response against SARS-CoV-216.
Secondary bacterial infection(s) may develop, 
which further complicates the disease and increas-
es mortality. There is no evidence so far regarding 
the severity of infection in immunocompromised 
children. 

Cross-immunity with other agents 
Simultaneous presence of other viruses including 
adenoviruses, enteroviruses, rhinoviruses, influ-
enza viruses, and coronaviruses in the upper air-
ways and lungs of children, which is not rare, may 
slow down the growth of SARS-CoV-2 by compe-
tition or viral interaction1.

Fetal hemoglobin
SARS-CoV-2 virus proteins show affinity to the 
heme group on the b chain of hemoglobin and 
dissociate iron leading to porphyrin formation. 
Thus, hemoglobin level is decreased leading to 
hypoxia which inhibits the normal metabolic path-
way of heme. The majority of hemoglobin in the 
newborns is fetal hemoglobin (HbF) which consist 
of alpha and gamma chains; hence HBF may be 
protective against SARS-CoV-21. 

Environmental factors	
Children are generally overprotected by parents 
and they have fewer outdoor activites and travel 
less, rendering them less likely to get into contact 
with an infected person. Less exposure to smoke 
and air pollution may render children to lower 
prevalence of SARS-CoV-2 infection in children 
albeit with limited data. Ambient air temperature, 
nutritional status of children, rate of contact with 
sick adults may be effective, however evidence is 
pending. Hospital environment is also important; 
aerosolised medications, intubation, and endos-
copy centers may be potential foci for the trans-
mission of the virus1. 

CHILDREN AS CARRIERS

Not only symptomatic but also asymptomatic in-
dividuals may carry and spread the virus, notwith-



245

F. Ovalı, Coronavirus-2019 Disease (COVID-19) in Children

standing children. In the USA, 27% of pediatric 
cases which had positive PCR results were asymp-
tomatic, compared to only 7% of adults. Similarly 
in China, among exposed children, 28% were 
asymptomatic carriers17,18. Children who are in-
fected with SARS-CoV-2 may have upper respira-
tory tract involvement. Continuous shedding with 
nasal secretions and stool may have considerable 
results for community spread in kindergartens, 
schools, and home19. These mildly symptomatic 
or asymptomatic children may play an important 
role in the spread of the virus. Milder forms of the 
disease in children should not be underestimated. 
Preventive measures should be taken just like as 
adults. Social distancing should be practiced espe-
cially with children, elderly people or with people 
with chronic medical conditions. It can be argued 
that due to a lower viral load in children, disease 
transmission may prime the child to develop a 
memorized immune response and limit the pro-
gression of the disease. Therefore, children may 
be effective in developing herd immunity. 

MATERNO-FETAL VERTICAL TRANSMISSION

Transmission of SARS-CoV-2 virus from the infected 
pregnant woman to her fetus is still unclear. Vire-
mia is seen in only 1% of COVID-19 cases, which 
suggests that placental and fetal spread may be 
extremely rare20. In case of viremia, the disease 
is more severe. The ACE2 receptor is expressed 
abundantly in the placenta, which has a similar re-
ceptor binding domain structure of SARS-CoV-2. 
Polymerase Chain Reaction (PCR) findings of the 
placenta and amniotic fluid of suspected fetuses 
have been negative until now1. Positivity for spe-
cific IgM is not a definitive evidence of intrauterine 
infection. Some studies have reported a higher rate 
of preterm birth among infected mothers21.

During vaginal delivery, viral transmission is pos-
sible by direct contamination of the infant by vagi-
nal secretions, and by the droplets of the infected 
mother, if no personal protective equipment (PPE) 
is used22,23. 

Until now, all the pregnant women who have 
been infected have been in their third trimesters, 
therefore it is not possible to have a clear idea on 
the transmission rates in the first or second trimes-
ters. Furthermore, since fever is one of the major 
signs of SARS-CoV-2 infection, it may be specu-
lated that high fever in the first trimester may 
lead to increased risk of congenital anomalies or 
miscarriage during the organogenesis period. It 
may be expected that more information on the 
transmission dynamics of the SARS-CoV-2 during 
the first and second trimesters may be available in 
the future.

CLINICAL MANIFESTATIONS IN CHILDREN

In the study of Lu et al.24, the median age of di-
agnosed children was 6.7 years, with a slight 
preponderence for boys. In another study of 25 
infected children, the median age was 3 years, 14 
of them were males and 21 of them had a contact 
history. Incubation period in children is usually be-
tween 2-10 days25. Common symptoms include 
dry cough, fever, myalgia and fatigue. Some pa-
tients may have few upper respiratory symptoms 
such as nasal congestion or runny nose and some 
children may have gastrointestinal symptoms 
such as abdominal pain, abdominal discomfort, 
nausea, vomiting, and diarrhea. Fever persists 
mostly 1-2 days (maximum 8 days). Chest CT find-
ings revealed bilateral involvement in almost half 
of the cases and unilateral involvement in 20% of 
cases26. In another large-scale study from Spain, 
most frequent clinical findings were upper respi-
ratory tract symptoms, followed by viral pneumo-
nia, fever, gastroenteritis, and vomiting. Four chil-
dren out of 365 required mechanical ventilation. 
There was no mortality5.

Children with COVID-19 may present in 5 types: 
Asymptomatic infection, mild, moderate, severe, 
and critically severe infection. The prevalence 
rates of severe or critical disease were 10.6% in 
children below 1 year; 7.3% between 1-5 years, 
and 4.2% between 1-5 years, decreasing to 3% 
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between 16-17 years15. In the USA, hospitaliza-
tion rate was 1.6-2.5%, with no child requiring 
intensive care27. Children younger than 1 year 
have the highest percentage of hospitalizations 
among pediatric patients28. In Turkey, 50.4% of 
infected children had mild disease, and 0.8% 
had severe disesase. Intensive care was needed 
in 4.27% of children, and 80% of them were un-
der 1 year of age7. Among 171 infected children, 
only 3 of them with co-morbidities required 
mechanical ventilation. There were few asymp-
tomatic children with pulmonary findings8. Most 
of the deaths and severe diseases reported in 
children have occured in those with comorbidi-
ties including hydronephrosis, leukemia, and 
diabetes. Majority of the children recover within 
1-2 weeks after symptoms appear29. The over-
all death rate for SARS-CoV-2 infection is around 
2.2%, but it is extremely rare in children30. Anos-
mia is a rare manifestation of the disease which 
resolves within 7-10 days. 

Recently, there have been some reports linking 
COVID-19 to Kawasaki disease (KD). The etiol-
ogy of Kawasaki disease remains unknown but 
there is substantial data suggesting a viral etiol-
ogy31. Many viruses are associated with Kawasaki 
disease, including coronavirus. Verdoni et al.32 
reported 10 cases of KD, at the peak of the pan-
demic in Italy, the incidence was 30-fold higher 
than observed in the previous 5 years. Two of 10 
children had a positive PCR test for SARS-CoV-2, 
whereas the remaining 8 children had a positive 
serology for SARS-CoV-2. A 6-month- old female 
infant with classical findings for KD, also tested 
positive for COVID-1933. She did not have respi-
ratory symptoms, including cough, congestion 
or rhinorrhea. Since KD is a multisystem inflam-
matory disease, and cytokine storm syndrome at 
the last stage of COVID-19 has a multisystem in-
volvement, a common pathophysiologic pathway 
may be considered34. In patients presenting with 
persistent fever, manifestations of KD should be 
sought. 

CLINICAL MANIFESTATIONS IN THE NEWBORNS
 
The most prevalent characteristic of COVID-19 
disease in children is a history of contact with 
a confirmed case of COVID-19 (commonly the 
mother) or travel history to an infectious area. 
The newborn may be asymptomatic. Diagnosis is 
confirmed by real-time PCR in the respiratory tract 
swabs1. 

The clinical findings in the newborns are nonspe-
cific. The infant may have or have not fever. Some 
of them may have respiratory symptoms such as 
cough, tachypnea, apnea, grunting, nasal flaring, 
tachycardia, notwithstanding lethargy, vomiting, 
diarrhea, and abdominal distention35,36. The in-
fant is regarded as positive if any of the following 
findings is present: a) positive PCR test result for 
SARS-CoV-2 in respiratory tract or blood samples, 
b) high homology of SARS-CoV-2 viral gene se-
quences of the samples from the respiratory tract 
or blood to the COVID-19 sequence. The findings 
should be interpreted more cautiously In severe 
cases and in cases with immune deficiency, con-
genital heart disease, bronchopulmonary dyspla-
sia, respiratory tract anomalies, severe malnutri-
tion or anemia1.

DIAGNOSTIC PROCEDURES

Since most of the cases are asymptomatic or mild-
ly symptomatic, majority of children do not need 
diagnostic investigations. At first, history of expo-
sure to a suspected patient within the last 2 weeks 
should be investigated. Personal history should in-
clude the presence of fever, respiratory, and gas-
trointestinal symptoms. Laboratory findings are 
generally nonspecific. Leukocyte counts may be 
within normal limits or elevated, and lymphocyte 
counts may be decreased. Platelet counts may 
be decreased, accompanied by mild elevations 
of creatine kinase, alkaline phosphatase, alanine 
aminotransferase, aspartate aminotransferase, and 
lactate dehydrogenase. Some cases are associat-
ed with increased procalcitonin and IL-6 levels1. 
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The virus may be isolated from the upper or lower 
respiratory tract, blood or feces. The viral load in 
patients with mild disease is lower compared to 
those having severe infection. Increased viral load 
is also associated with higher age. Lung screening 
should be performed to detect any parenchymal 
infiltration. Ground-glass opacity is seen in almost 
one third of children with confirmed infection24. 
Lung CT should be obtained only in suspected 
cases since substantial amount of radiation during 
CT may have some detrimental effects. 

MANAGEMENT OF COVID-19 IN CHILDREN

Supportive treatment including oxygen therapy, 
fluid and electrolyte management, nutritional 
support, maintaining hemodynamic stability of 
the infant, management of fever, and antibiotics 
for bacterial superinfections is essential, notwith-
standing personal hygiene and infection control 
measures. 

Noninvasive methods should be preferred, but 
one should bear in mind that these procedures 
may cause aerosolization, and specific precau-
tions should be taken. Conventional mechanical 
ventilation, high frequency ventilation or nitric 
oxide therapies may be needed in severe cases. 
In most severe cases, continuous renal replace-
ment therapy or extracorporeal membrane oxy-
genation (ECMO) may help.

Medical treatments in older children and in chil-
dren with severe pulmonary findings may include, 
hydroxychloroquine, azithromycin, and lopinavir 
+ ritonavir. Hydroxychloroquine is an anti-ma-
larial drug, which has been used in autoimmune 
diseases successfully. Hydroxychloroquine in-
creases the endosomal pH and inhibits virus-cell 
fusion, preventing the entry of SARS-CoV into 
the cells. It may also exhibit an immune-modu-
lating effect. Considering the mechanism of ac-
tion, it is imperative to give hydroxychloroquine 
at the beginning of the infection1. Possible side 
effects of hydroxychloroquine include QT prolon-

gation and retinal toxicity especially in patients 
with epilepsy, porphyria, myasthenia gravis, and 
glucose-6-phosphate dehydrogenase (G6PD) de-
ficiency. Combined use of hydroxychloroquine 
with azithromycin is not recommended in chil-
dren7. Remdesivir is a nucleotide analogue which 
acts on viral RNA transcription after entering the 
cell. In adult studies, it seems to be safe and ef-
fective37. Lopinavir-ritonavir combination is not 
considered in the treatment of children7. Drugs 
like remdesivir or lopinavir-ritonavir can be con-
sidered as compassionate treatment, after careful 
consideration of the risk-benefit ratio and techni-
cal issues38. Optimal dosing has not been estab-
lished yet. Favipiravir is a drug which inhibits RNA 
polymerase without any dosing recommendation 
for children7. Whichever drug is used, antiviral 
therapy is not indicated in newborns in general1.

Cytokine storm syndrome, appears at the final 
stage of the disease and results frequently in ex-
tensive tissue damage, and multi-organ failure. 
The main mediator of this syndrome is interleu-
kin-6 (IL-6). Therefore, IL-6 blockade or immu-
nosupression with corticosteroids can be tried 
In order to neutralize this hyperinflammation39. 
However, current studies does not encourage 
the routine use of corticosteroids in COVID-1937. 
Tocilizumab is a recombinant humanized mono-
clonal antibody against IL-6 which binds to IL-6 
receptor and blocks its function40.

Since ACE2 receptors play a crucial role in the 
development of the disease, recombinant ACE2 
may be a treatment option for patients with se-
vere COVID-19 (clinical trials.gov NCT04287686). 
Treatments like convalescent plasma and anakinra 
are still in the experimental phase.

In case of secondary bacterial infection, antibiot-
ics may be prescribed. During autumn and winter 
seasons when influenza is prevalent, oseltamivir 
may be administrated. There is no role for stan-
dard immunglobulins or hormonal agents in the 
treatment of COVID-19.
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There are some reports on the association of vita-
min D with COVID-19. Mortalities due to COVID-
19 are higher in cold climates and in higher lati-
tutes. Vitamin D is known to reduce the production 
of proinflammatory cytokines, thus mitigating the 
cytokine storm in COVID-1941. However, due to 
lack of any solid evidence, routine administration 
of vitamin D to the infected children is not recom-
mended. However, if vitamin D levels are low in 
any children, it should be supplemented. 

Discharge from the hospital is recommended 
when the body temperature remains normal for 
three consecutive days, respiratory symptoms are 
improved, and viral tests are negative42.

Management of asymptomatic newborns
All symptomatic or asymptomatic infants should 
have a complete blood count, C-Reactive Protein 
(CRP), and Real Time-PCR for SARS-CoV-2. If the 
infant has diarrhea or gastrointestinal symptoms, 
their feces may be analyzed. The infants should 
be isolated for at least 14 days. If considered 
stable, the infant may be discharged home, pro-
vided that s/he is also kept isolated for 14 days1 
In case the infant had been kept with other new-
borns in the same room, they should be tested 
for SARS-CoV-2 immediately and kept isolated 
until the PCR results are negative43. There is some 
evidence that asymptomatic individuals may also 
spread COVID-19. Therefore, healthcare staff 
dealing with such cases should wear PPE44. 

Management of symptomatic newborns 
Symptomatic infants should have chest radiogra-
phy and/or chest CT in addition to the tests de-
scribed above, including liver and kidney function 
tests and measurement of cardiac enzymes. In 
young infants, other respiratory viral pathogens 
may be investigated. These infants should be 
quarantined until their test results are negative. 
If SARS-CoV-2 is negative, the infant should be 
treated according to the other possible diseases. 
The healthcare staff should wear PPE1. 

Discharge criteria for Infected infants may be as 
follows:
a.	 No fever for three consecutive days
b.	 Resolution of respiratory symptoms 
c.	 Disappearance of radiological findings of the 

lung 
d.	 Two nasopharyngeal swabs taken 24 hours 

apart yielding negative results45.

Currently there is no information on the long-term 
follow up of COVID-19 infection acquired in the 
neonatal period. Thus far, no fatalites have been 
reported.

BREASTFEEDING

Since breast milk contains a variety of immuno-
globulins and other bioactive compounds, it is 
generally considered immune from viral infec-
tions. Breast milk of infected mothers may contain 
anti-SARS-CoV-2 antibodies. Until now, there are 
no reports indicating that breast milk contains the 
virus RNA46,47. If the mother is negative, it is safe 
to breastfeed the infant. Even if the mother is pos-
itive, she can still breastfeed her infant, despite 
some contradictory recommendations. Academy 
of Breastfeeding Medicine recommends breast-
feeding after taking all possible precautions44. 
WHO also suggests that breastfeeding is safe in 
these infants, after maintaining all necessary pre-
cautions. Therefore, the mothers should be ad-
vised for breastfeeding by taking all precautions. 
However, if the infant and the mother are staying 
together, it should be kept in mind that airborne 
transmission can still occur. The mother should be 
advised not hug or kiss her infant. There should be 
at least 2 meters between the beds if the mother 
and the infant has to stay together. Centers for 
Disease Control (CDC) recommends that, if the 
mother has suspected or confirmed COVID-19 
infection, the option of separate management of 
the mother and child should be considered as the 
first choice; the risks and the benefits of this sepa-
ration and consequences of not starting, continu-
ing or suspending breastfeeding should be shared 
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with the family and documented48. If the mother 
is too sick to care for the newborn, or close con-
tact is not preferred, the neonate will be managed 
separately and fed with freshly expressed breast 
milk. There is no need to pasteurize the expressed 
milk49. Expressed breast milk can be given to the 
infant by an uninfected family member. However, 
refraining from active breastfeeding may prevent 
bonding between the infant and the mother. The 
benefits of breastfeeding are superior to any risk 
of contamination by the virus. Suspending breast-
feeding may have detrimental effects on the in-
fant. Further data on the safety of breastfeeding 
are pending.

VACCINATION DURING INFECTION

All childhood vaccines should be given in accor-
dance with the recommendations of the WHO or 
the Ministry of Health. COVID-19 is not a contrain-
dication for vaccination or for deferral of vaccines. 
The prevalence of many childhood diseases have 
been reduced dramatically due to systematic vac-
cination of children. Any gap in this program may 
lead to a re-activation of these diseases, which 
might cost the lives of millions of children. BCG 
vaccination against tuberculosis may facilitate the 
maturation of T cells, and might offer some pro-
tection against viral infections, including COVID-
19 but there is no relevant evidence yet. It may 
be considered that multiple high-titre antibodies 
in the blood of children may also offer cross-pro-
tection against SARS-CoV-2 infection50. Even va-
ricella, hepatitis, MMR or poliomyelitis vaccines 
have been proposed to protect and treat children 
with COVID-1951. Similarly, well-child care visits 
should not be deferred because of COVID-19 dis-
ease; growth and development of infants should 
be followed up regularly in accordance with the 
local guidelines.

PSYCHOLOGICAL SUPPORT

Unsolicited fear of infection should be dismissed, 
and correct scientific knowledge should be shared 

by the family and children. Education and shared 
decision making empowers the family. There is a 
wealth of information in the social media but they 
should be interpreted juditiously. 

Some of the precautions taken by the govern-
ments are temporary lockdown and home con-
finement. The effects of closing schools and home 
confinement on children may be worrisome. Ad-
verse effects may include longer screen time, ir-
regular sleep, less healthy diets (i.e. eating too 
much and gaining weight), loss of peer interac-
tion, and loss of cardiovascular fitness52. There are 
also major psychological drawbacks regarding 
children. Prolonged duration and fears of infec-
tion, frustration, boredom, inadequate flow of in-
formation, financial loss, and the lack of personal 
contact with peers, classmates, teachers, and 
family may confound the problem further. The risk 
of post-traumatic stress disorder is also increased 
almost four-fold53. Adherence to the changing 
style of education and dependence on technolog-
ical resources may also induce some adaptation 
problems. These problems may be exaggerated 
in adolescents. 

In economically disadvantaged families, children 
may be left unsupervised as parents have to go 
for work or have to look for other social welfare 
resources to survive. Some children may live in 
unsafe environments wherever safety could only 
be found at school54. The trauma of dealing with a 
seriously ill parent or death of a parent may be ag-
gravated by the trauma of being forced to stay in 
foster care or other unwanted care institutions. If 
the newborn infant is separated from the mother, 
the mother and the whole family are exposed to 
anxiety and stress.

Treatment of psychological problems may be-
come mainly symptomatic. Psychologists may 
provide online services to overcome such men-
tal and psychological health issues. Social work-
ers can also help families to overcome difficulties. 
Close and open communication with children is 
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essential to identify psychological issues and relax 
children. Since parents are important role models 
for children, good parenting skills become more 
important for children who are forced to stay at 
home55. Relieving the panic and anxiety of chil-
dren is important, which can be managed by ac-
companying children to daily household activities, 
and improving self-sufficiency skills. By allocating 
sufficient time to the patients and listening to 
them actively, pediatricians may also play a cru-
cial role during this process. Physical and mental 
impacts of this pandemic on children should be 
kept minimal. 

On the other hand, it is evident that health care 
staff working with COVID-19 cases may face vari-
ous problems such as heavy work load, shortage 
of equipment, and poor prognosis of the patients. 
Therefore, health care staff also need psychologi-
cal support1. 

CONCLUSION

SARS-CoV-2 infection is a disease, that was de-
clared recently as a pandemic, with many un-
known issues. There is limited information on this 
previously unknown disease. With ongoing scien-
tific research, its pathophysiology and manage-
ment options may change. Children should be in-
cluded in clinical trials on the characteristics of the 
disease, serosurveys, transmissibility studies, and 
vaccine trials. Otherwise, a great opportunity will 
be lost to obtain knowledge to guide treatment of 
children. Evidence on vertical transmission of the 
virus and clinical manifestations in the newborns 
is expected to mount every other day. There is 
a growing body of evidence on the subject, and 
continuous updates are important to implement 
current knowledge in the management of COVID-
19 in infants and other children. 
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