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INTRODUCTION
From 31 December 2019, to 27 June 2020, more than 10 million people worldwide have been 
infected with coronavirus disease (COVID-19) and more than 500,000 mortalities are currently 
recorded with the number increasing daily.[1] Half of these cases have been reported from the 
US and the other half from the European Union/European Economic Area countries, UK, and 
the rising rate currently in Brazil.[2]

The transmission rate and increasing fatalities associated with COVID-19 are alarming on a 
global scale.[3] Moreover, limited reports in the pediatric population and the adolescence are 
available. Although children and young adults are potentially susceptible to COVID-19 infec-
tion, attention has been drawn mainly to their major role in influencing spread and commu-
nity transmission rather than infection severity and consequential mortalities. Furthermore, 
children, teens, and young adults with heart disease are at greater risk of severe COVID-19 
complications than previously thought and those with comorbidities face a bigger one. 

Children are affected by COVID-19.[4] However, data, largely from China, indicated that they 
are less likely to be affected than adults. The youngest patient identified was 28 days old 
with several neonates cases. The World Health Organization–China Joint Mission Report on 

The first case of coronavirus disease (COVID-19) infection was on 17 November 2019 according to Chinese 
government sources. COVID-19 symptoms among children seem to be milder compared with adults. More-
over, whether certain groups of children, for instance, those with comorbidities, may be at higher risk of more 
severe illness is unknown. Emerging data on the spread of COVID-19 in children have not been presented in 
detail. Due to its long incubation period (2–14 days) and because children can be asymptomatic or present 
mild, nonspecific symptoms, everyone should be considered potential COVID-19 carriers unless proven oth-
erwise. This article is aimed at highlighting vertical transmission, clinical presentation, pediatric inflammatory 
multisystem syndrome and common COVID-19 features among children/adolescents and its impact on them. 
Pediatric patients with COVID-19 may not have fever or cough. However, social distancing and everyday pre-
ventive measures are necessary as those with less serious illness and others without symptoms are likely to 
play a major role in disease transmission.
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COVID-19 concludes that “we cannot determine the extent of 
infection among children, what role children play in transmis-
sion, whether children are less susceptible or if they present 
differently clinically.”[5]

The COVID-19 pandemic has challenged healthcare work-
ers worldwide in such a way that they are trying to provide 
a standard of care and at the same time deal with commu-
nity health issues.[6] The appropriate response depends on 
patient populations, specialties, practice setting and avail-
ability of resources locally. For example, telemedicine with 
video links and zoom meeting appointments have been 
used by providers as strategies to continue caring for pa-
tients while reducing the risks of COVID-19 transmission. 
Telemedicine is defined by the Centers for Medicare and 
Medicaid Services as a two-way process where live commu-
nication is applied between the patient and the provider 
at a distant site including audio and video equipment. The 
scramble to care for children and young adolescents amid 
the COVID-19 pandemic raises questions about the quality 
of care, telemedicine limitations, internet connections and 
challenges with confidentiality of the patients involved, es-
pecially with certain diagnostic examinations.[7]

Vertical Transmission
With the increasing spread of COVID-19, more infections 
among pregnant women are likely to be noticed.[8] Thus, 
whether COVID-19 infection could contribute to the risk 
of miscarriage, stillbirth, preterm delivery, fetal tachycardia 
and distress is yet unknown. Chances are that this infec-
tion in pregnant women may heighten the risk of maternal 
mortality. The clinical presentation and placental patholo-
gies of three infected women have been reported. Chen et 
al. also found that infections among women in late-stage 
pregnancy were similar to those who are not pregnant and 
no severe specific conditions were noted among the three 
identified cases. 

Maternal infection during the third trimester may not or 
very rarely takes place. The consequences of the COVID-19 
pandemic on women during early pregnancy remain un-
known. However, precautionary measures, just like any 
other member of the public, have to be taken to avoid be-
ing infected by COVID-19. For instance, a pregnant nurse 
in the UK with deteriorated health condition due to COV-
ID-19 infection tragically expired during the course follow-
ing cesarean section. Two maternal mortalities due to CO-
VID-19 have also been reported in Iran.[9] Future work may 
clarify whether the virus may be transmitted to the fetus or 
whether any malformations while growing, fetal organ dis-
ruption, early loss, abortions and any associated premature 
labor exist.

All ages are at risk of this viral infection.[10,11] Intrauterine 
transmission, although not likely, but cannot be excluded, 
exists as reports of perinatal transmission are emerging.
[12,13] However, cases of vaginal deliveries without perinatal 
transmission have been reported.[14,15] Some neonates were 
not infected with COVID-19 although some had perinatal 
complications, as shown in a study involving 30 neonates 
being delivered from mothers with COVID-19. However, 
the placenta of the neonates with complications tested 
positive for COVID-19.[16]

Clinical Presentation
The virus has been identified in the respiratory tract sam-
ples 1–2 days before symptom onset, and can persist for 
up to 8 days after their first appearance in mild cases, and 
up to longer periods when the infection becomes severe, 
peaking after the second week.[17] The high viral load close 
to symptom onset indicates that COVID-19 can be easily 
transmitted at the early stage of infection.[18] Moreover, vi-
ral RNA has been detected in feces, whole blood, serum, 
saliva, nasopharyngeal specimens and urine.[19-24]

The median COVID-19 incubation period according to the 
current estimates is 5–6 days (range 1–14 days). Moreover, 
Lauer et al. noted that compatible symptoms will appear 
within 11.5 days in 97.5% of COVID-19-infected people, and 
it is in accordance with the US Department of Health and 
Human Services Centers for Disease Control and Preven-
tion (Table 1).[25,26] Asymptomatic infection at the time of 
laboratory confirmation has been reported from different 
settings.[27-30] Some of the affected individuals developed 
some symptoms at a later stage. However, the proportion 
is not yet fully understood.[31] The typical age range and the 
corresponding pediatric cases from different countries are 
shown in Table 2.[32,33]

Table 1. Signs and symptoms of COVID-19 among paediatric 
patients with laboratory-confirmed cases 

		  n (%)

Fever, cough or shortness of breath	 213 (73)

Fever	 163 (56)

Cough	 158 (54)

Shortness of breath	 39 (13)

Myalgia	 66 (23)

Runny nose	 21 (7.2)

Sore throat	 71 (24)

Headache	 81 (28)

Nausea/vomiting	 31 (11)

Abdominal pain	 17 (5.8)

Diarrhoea	 37 (13)
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Algeria	 1	 < 1 yr

Algeria	 38	 1–14 yrs

Algeria	 61	 15–24 yrs

Argentina	 39	 0–9 yrs

Argentina	 68	 10–19 yrs

Australia	 45	 0–9 yrs

Australia	 145	 10–19 yrs

Austria	 72	 0–4 yrs

Austria	 316	 5–14 yrs

Austria	 1325	 15–24 yrs

Canada	 721	 0–19 yrs

China	 20	 -

China	 10	 3 mos.–11 yrs

China	 49	 < 1 yr

China	 1	 10 yrs

China	 765	 7 yrs (median)

China	 2	 > 15 yrs

China	 5	 10 mos.–6 yrs

China	 6	 1–7 yrs

China	 24	 -

China	 3	 6 mos.–8 yrs

China	 171	 -

China	 1	 3 yrs

China	 36	 0–16 yrs

China	 26	 1–13 yrs

China	 965	 < 19 yrs

China	 3	 5 and 6 yrs

China	 2	 10–11 yrs

China	 34	 1 mo.–12 yrs

Colombia	 68	 0–9 yrs

Colombia	 110	 10–19 yrs

Denmark	 69	 0–9 yrs

Denmark	 167	 10–19 yrs

Dominican Republic	 NR	 NR

Ecuador	 12	 < 1 yr

Ecuador	 25	 1–4 yrs

Ecuador	 51	 5–9 yrs

Ecuador	 51	 10–14 yrs

Ecuador	 101	 15–19 yrs

Estonia	 2	 0–4 yrs

Estonia	 7	 5–9 yrs

Estonia	 19	 10–14 yrs

Estonia	 19	 15–19 yrs

Finland	 49	 0–9 yrs

Finland	 155	 10–19 yrs

Germany	 979	 0–4 yrs

Germany	 2444	 5–14 yrs

Germany	 30246	 15–34 yrs

Greece	 27	 0–17 yrs

Japan	 10	 0–19 yrs

Iceland	 8	 < 1 yr

Iceland	 24	 1–5 yrs

Iceland	 50	 6–12 yrs

Iceland	 89	 13–17 yrs

International	 82	 10 yrs

Ireland	 19	 < 1 yr

Ireland	 29	 1–4 yrs

Ireland	 67	 5–14 yrs

Ireland	 598	 15–24 yrs

Italy	 270	 < 18 yrs

Italy	 3	 -

Netherlands	 60	 0–4 yrs

Netherlands	 10	 5–9 yrs

Netherlands	 41	 10–14 yrs

Netherlands	 188	 15–19 yrs

New Zealand	 28	 0–9 yrs

New Zealand	 109	 10–19 yrs

Norway	 73	 0–9 yrs

Norway	 280	 10–19 yrs

Pakistan	 NR	 10–19 yrs

Republic of Moldova	 7	 < 1 yr

Republic of Moldova	 20	 1–4 yrs

Republic of Moldova	 31	 5–9 yrs

Republic of Moldova	 69	 10–19 yrs

Singapore	 1	 < 1 yr

Spain	 72	 < 2 yrs

Spain	 47	 2–4 yrs

Spain	 230	 5–14 yrs

Spain	 4668	 15–29 yrs

South Korea	 480	 0–19 yrs

Sweden	 1	 0–9 yrs

Sweden	 0	 10–19 yrs

Switzerland	 98	 0–9 yrs

Switzerland	 663	 10–19 yrs

United States of America	 123	 < 19 yrs

NR: Not reported.

Table 2. Typical age ranges of confirmed paediatric cases on COVID-19 and list of countries with reported infections

Country	 Number of cases reported	 Age range	 Country	 Number of cases reported	 Age range
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The Impact of COVID-19 on Children and Young People
The pandemic brought not only mortalities from the viral 
infection but also unbearable psychological and emotional 
trauma to most people worldwide. The continuous spread 
of the pandemic; strict isolation measures; and delays in 
starting schools, colleges, and universities worldwide are 
expected to influence the mental health of pupils, col-
lege and higher-degree students. Studies have reported 
that public health emergencies have psychological effects 
on college students expressed as anxiety, fear, worry and 
others.[34] According to Cao et al., about 24.9% of these stu-
dents have experienced anxiety because of the COVID-19 
outbreak.[35] The protective factors against anxiety include 
living in urban areas, living with parents and having a sta-
ble family source of income. However, having a relative 
or an acquaintance infected with COVID-19 was an inde-
pendent risk factor for experienced anxiety. Other related 
COVID-19 stressors involved economic effects on daily life, 
academic delays and limiting social interactions with peers 
and colleagues. Certain groups of children, depending on 
their ages, may not even understand what a pandemic is 
and talk less regarding the health implications.[36,37]

The pandemic has disrupted the life of every child and the 
facets of living in all affected countries.[38] The disease is not 
only an unprecedented public health emergency but also 
a challenge to society and the economy beyond unimagi-
nable proportions. Thus, governments and decision-mak-
ers at every level face a colossal challenge. School closures, 
while an important way to stave off the spread of COV-
ID-19, could result in increased social isolation for young 
people. Although many schools are providing online edu-
cation, children whose families cannot afford access to lap-
tops, telephones or adequate internet/phone connections 
are likely to miss out on crucial learning. For a very young 
person who cannot access any such e-learning that schools 
are providing, an added risk of stigma or shame exists.

Children with long-term physical and health conditions 
may feel less confident ineffectively managing them during 
the crisis.[39] Concerns and worries about the virus will likely 
impact those living with anxiety and depression. For those 
with hyperactivity conditions or attention deficit hyperac-
tivity disorder and autism spectrum disorders, having their 
movements restricted at home and even outside may be 
quite challenging. Moreover, children with special educa-
tional needs and learning disabilities may require support 
to adjust to habitual activities and understand what is go-
ing on, compared with what used to be normal or routine.

Practicing social distancing or even being self-isolated will 
reduce choices. Thus, autonomous children and young 

people are going to have no control over their lives. The 
consequences of COVID-19 on society at large will be in 
long-term.[40] Alongside worries about long-term health 
implications, important positive outcomes may exist as 
young people may respond by taking up careers in health-
care, the sciences and public health.

Pediatric Inflammatory Multisystem Syndrome and 
Adolescents Linked with COVID-19
On 12 May 2020, 102 children in New York State have had 
virus-related symptoms in the heart similar to those of Ka-
wasaki and toxic shock-like syndrome. Consequently, three 
have expired.[41] Similarly, the European Center for Disease 
Prevention and Control noted 224 cases suffering from the 
same illness across Europe on this unique day.[42] This new 
condition has been termed pediatric inflammatory multi-
system syndrome (PIMS), whose primary symptoms include 
persistent fever, extreme systemic inflammation and one or 
more malfunctioning organs. However, its mechanisms re-
main unclear. A team from Bergamo, Italy, reported a 30-fold 
increase in the cases of Kawasaki disease and 10 patients 
with Kawasaki-like syndrome. Furthermore, eight of the pa-
tients tested positive for immunoglobulin G and M.[43]

Eight children in London, UK, were reported to have a hy-
perinflammatory shock with characteristic features typical 
of Kawasaki disease or toxic shock syndrome. All eight chil-
dren were positive for COVID-19 antibodies.[44] In another 
development, 125 cases of PIMS have been documented 
between 1 March and 12 May and 65 of these PIMS cases 
were positive for COVID-19 (Table 3).[42] These reports have 
shown that PIMS symptoms overlap with the Kawasaki dis-
ease and affected patients also exhibit some features not 
commonly associated with the latter.[45] Compared with 
Kawasaki disease, Italian pediatricians have noticed that 
patients who had Kawasaki disease-linked COVID-19 were 
older with gastrointestinal, meningeal, leukopenia, marked 
lymphopenia, thrombocytopenia symptoms, elevated fer-
ritin levels and features of myocarditis.[43] High incidences 
of myocarditis and cardiac disorders have been linked with 
Kawasaki disease–COVID-19 cases.[44,46] The clinical presen-
tation of patients with PIMS suggests that many had expe-
rienced mild COVID-19 symptoms after contact with family 
members who had then tested positive.

This pandemic has new developments (e.g., the emer-
gence of PIMS and having clinical features that are different 
from Kawasaki disease).[45] As crucial characteristics of PIMS 
remains unknown, future research work will need a mul-
tidisciplinary approach which will include pediatricians, 
internists, rheumatologists, immunologists, geneticists, in-
fectiologists, cardiologists and epidemiologists. 
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CONCLUSION
COVID-19 infection is more prominent among adults than 
adolescents 15 years of age during the early stages of the 
outbreak. Moreover, the proportion of confirmed cases 
among children was relatively small. Many regions of the 
world have launched detection campaigns based on the 

global spread of the virus. However, the number of infec-
tions has risen tremendously especially in these age groups 
because younger children cannot wear masks and have 
not taken any special preventive and control measures. 
Therefore, this should be given high attention.[4] Children 
exhibit certain peculiarities and cannot clearly describe 

Table 3. Distribution and clinical presentation of reported PIMS associated with COVID-19 in EU/EEA countries

Country	 Date of reporting	 Median age	 COVID-19	 Other associated	 Number of	 Fatalities
		  in 2020	 in years (range)	 infection status	 pathogens	 reported cases

Austria	 29/4/2020	 11 yrs	 COVID-19 + before	 Group A	 1	 0

				    deterioration of symptoms;	 streptococci

				    IgG+ 2 wks later	

Canada	 3/5/2020	 NS	 NS	 NS	 12	 NS

France	 14/5/2020	 < 1 – ≥ 15 yrs	 COVID-19 positive 	 NS	 125	 1

Germany	 11/5/2020	 8 (3–14) yrs	 COVID-19 positive	 None	 5	 NS

Greece	 11/5/2020	 NS	 COVID-19	 NS	 1	 NS

negative 	

Italy	 13/5/2020	 7.5 yrs	 Positive, but 1 test was	 NS	 10	 0

				    inconclusive after a high

				    dose of IVIG

Luxembourg	 30/4/2020	 NS	 1 patient (pt) positive; 2 pts	 NS	 5	 NS

				    negative, but with signs

				    of infection

Portugal	 4/5/2020	 13 yrs	 Positive 	 NS	 1	 0

Spain	 10/5/2020	 6.6 (6–13 mos.)	 71% of the pts tested	 hMPV; Staph. 	 22

				    positive	 epidermidis;

					     rhinovirus		

Sweden	 12/5/2020	 < 12 yrs	 2 pts positive and	 KLD	 3	 0

				    1 pt negative

Switzerland	 1/5/2020	 NS	 NS	 NS	 3	 NS

United Kingdom	 27/4/2020	 NS	 NS	 NS	 NS	 NS

United Kingdom	 6/5/2020	 8 (4–14 yrs)	 3 pts negative; 3 pts	 Adenovirus and	 8	 1

				    exposed and tested	 HERV

				    negative; 2 pts confirmed

				    COVID-19 positive

United Kingdom	 8/5/2020	 11 (11 months–17 yrs)	 12/37 PCR positive, 	 EBV, viraemia	 40	 1

				    17/20 IgG positive, 

				    54% had evidence of

				    COVID-19 infection

United States of	 7/4/2020	 6 months	 Positive 	 NS	 1	

America

United States of	 10/5/2020	 2–15 yrs	 A proportion tested	 NS	 85	 3 (2		
America			   positive for COVID-19			   additional 
(New York State)						      deaths under 
							       investigation)

EBV: Epstein-Barr virus; EU/EEA: European Union/European Economic Area; HERV: Human endogenous retrovirus; hMVP: Human metapneumovirus; IVIG: 
Intravenous immunoglobulin; KLD: Kawasaki-like disease; NS: Not specified; PIMS: Pediatric inflammatory multisystem syndrome; pt: Patient.
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their health status or contact history, which has contribut-
ed to the severe challenges in close families, transmission, 
cross-infection, protection, diagnosis and treatment of this 
population.[47]

Children are most likely to be infected with COVID-19 in 
their households or through family members, especially 
during lockdowns when school closures and strict physi-
cal distancing have been implemented. With the lockdown 
measures being lifted alongside reopening of schools, 
clubs, and some public places after the first phase of the 
virus, it is interesting to see how it could be transmitted 
among children bearing in mind the social distancing, 
reduction of classroom sizes, where possible and other 
stringent measures that could be taken to generally cur-
tail the impact on children. Few interventional treatments 
on COVID-19 are currently open to patients ≤ 18 years old.
[48] However, some approved EU-led research actions (e.g., 
DIAMONDS and RECOVER projects) are underway.

These strategic measures adopted by the EU will no doubt 
go a long way in tackling pediatric COVID-19 infection and 
its PIMS association. Moreover, these could be useful hints 
for other regions to emulate in dealing with the challenges 
posed by infected pediatric patients.
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