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Highlights 

- COVID-19 is a pandemic caused by SARS-CoV-2. 

- The pandemic first originated in Wuhan the capital of Hubei province, China in 

December 2019 and then spread globally. 

- The disease trajectory in paediatric patients has a good prognosis. 

- Case fatality rate is low. However, it is there. 

- The most frequent symptoms in children are cough and fever. 

- Vertical and breast milk   transmission are yet to be established.   
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Abstract 

Background: Coronavirus disease 2019 (COVID-19) is a pandemic first originated in Wuhan 

the capital of Hubei province, China in December 2019 and then spread globally. It is caused 

by SARS-CoV-2. Until 1 April 2020, the number of cases worldwide was recorded to be 

823,626 with 40,598 deaths. Most of the reported cases were adults with few cases described 

in children and neonates. Objectives: We performed a systematic review to analyse the disease 

characterisation in paediatric age group including the possibility of vertical transmission to the 

neonates. Methods: Articles published up to the 2nd April 2020 in PubMed and google Scholar 

were considered for this study. Findings: The most frequently reported symptoms were cough 

49% (95% CI: 42 – 55%) and fever 47% (95% CI: 41- 53%). Lymphopenia and increased 

Procalcitonin were recorded in (21%, 95% CI:12 – 30%) and (28%, 95% CI:18 – 37%) 

respectively.  No sex difference for COVID-19 in paediatric age group (p=0.7). Case fatality 

rate was 0%. Four out of 58 neonates (6.8%) born to COVID-19 confirmed mothers tested 

positive for the disease. Conclusion: The disease trajectory in Paediatric patients has good 

prognosis compared to adults. Intensive care unit and death are rare. Vertical transmission and 

virus shedding in breast milk are yet to be established.  

 

Keywords: COVID-19; Wuhan; SARS-CoV-2; vertical transmission; Paediatrics 
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1. Introduction  

Coronavirus disease 2019 (COVID-19) is a pandemic that originated in Wuhan, China in 

December 2019 and then spread globally. Although the consequences of COVID-19 infection 

are devastating, it can be described as a primarily disease of adulthood rather than childhood 

as inferred by the reported number of cases worldwide [1].  On the 3rd of January 2020, the 

Chinese Center for Disease Control and Prevention confirmed  that the disease is caused by a 

novel member of enveloped RNA coronavirus which [2–4]. The International Committee on 

Taxonomy of Viruses officially announced the name of this new corona virus to be “severe 

acute respiratory syndrome coronavirus 2” (SARS-CoV-2). The World Health Organization 

(WHO) announced that the official name of the disease caused by  SARS-CoV-2 is Corona 

Virus Disease-19 (COVID-19) [5]. Herein, we reviewed the characterisation of COVID-19 

infections in the Paediatric age group.  

1.1. Mode of transmission 

The initial infections were linked to Huanan Seafood market in China, mostly due to animal 

contact. However, COVID-19 is not considered as direct zoonosis as its transmission now is 

primarily human to human  [6]. The mode of transmission of the virus between humans is via 

respiratory droplets [7]. However, aerosol spread could be a potential route of transmission as 

illustrated by a study investigating the aerosol and surface stability of SARS-CoV-2 [8], where 

the authors studied the viability of the virion particles on different surfaces including stainless-

steel, plastic, cardboard, and copper as well as in aerosol particles (< 5 µm). It was found that 

the virus remains viable in aerosol particles for up to 3 hours with a median half-life of 1.2 

hours [8]. The virus is more stable on plastic and stainless- steel surfaces than on copper and 

cardboard. The viability of the virus was found to be up to  3 days on plastic and stainless-steel, 
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24 hours on cardboard, and 4 hours on copper surfaces [8]. Direct contact is another source of 

virus transmission via touching the mouth, nose or conjunctiva with contaminated fingers [9]. 

Vertical transmission is still a matter of debate and yet to be established.  In two studies 

performed on pregnant women with confirmed COVID-19 infection who delivered by either 

normal vaginal delivery or caesarean section, all neonates tested negative for COVID-19 

[10,11]. Other study has found that 3 out of 33 neonates born to COVID-19 positive mothers 

had positive nasopharyngeal and rectal swabs for COVID-19 [12]. Fecal-oral transmission 

could be an alternative route of transmission as several studies have reported positive stool 

samples, even after nasopharyngeal/throat swabs were COVID-19 negative [13,14].  

 

1.2. Pathogenesis 

SARS-CoV-2 is a primarily a lung pathogen. Its entry to the lung is facilitated by the binding 

of S protein to angiotensin-converting enzyme 2 (ACE2) receptors [15], which may be the 

same as SARS-CoV which also enter cells via ACE2 receptors [16,17]. Moreover, it uses the 

host Transmembrane protease serine 2 (TMPRSS2) for S protein priming and fusion of viral 

and host cell membranes [6]. ACE2 receptor binding can be shown by two lines of evidence: 

(1) sequence analysis of the receptor binding motif, which is the part of receptor binding 

domain that comes into direct contact with ACE2 receptor, which has revealed extensive 

similarities between SARS-CoV and SARS-CoV-2, and (2) the blockade of SARS-2-S driven 

cell entry by using human ACE2 antisera.  

1.3. Diagnostic tools  

1.3.1. Laboratory diagnosis 

The gold standard test for SARS-CoV-2 is the real-time reverse transcriptase-polymerase chain 

reaction (RT-PCR) test. It is believed to be  highly specific, and its sensitivity was reported to 

Jo
ur

na
l P

re
-p

ro
of



5 
 

be 91% [95% CI: 83-97%] for initial RT-PCR  [18]. Other study reported RT-PCR sensitivity 

as high as 95-97%  [19].  

1.3.2. Radiology  

Although less sensitive than chest computed tomography (CT), chest radiography is the first-

line imaging modality used to scan patients with suspected COVID-19. Its abnormalities mirror 

those of the CT and include consolidation or ground-glass opacity (GGO), which in most cases 

are bilateral and peripheral, and have lower zone predominance. Lung ultrasound may be also 

useful in the evaluation of critically ill COVID-19 patients [21,22]. The utilisation of CT 

radiological findings to diagnose/screen for COVID-19 is controversy. An American-

Singaporean panel published that CT findings were not part of the diagnostic criteria for 

COVID-19 [19] . However, CT findings have been used as a surrogate diagnostic test by others 

[23,24]. 

2. Methods 

2.1.Data sources:  

We searched PubMed and Google Scholar from inception through 2 April 2020 using the words 

“COVID”, “COVID-19”, “COVID” AND “children”, “COVID” AND “neonates”, “SARS-

CoV-2”, “SARS-CoV-2” AND “children”, “Wuhan” AND “children” AND “COVID”, 

“COVID” AND “vertical transmission”, “COVID” AND “ACE2”, “COVID” AND “ICU”, 

“COVID” AND “epidemiology”, “COVID-19” AND radiology”, “COVID-19” AND “CT”. 

For further relevant studies, the references of selected articles were also identified through 

manual search. The literature search process is presented in (Figure 1). 

2.2.Inclusion and exclusion criteria  

We included all studies that have reported the clinical picture, laboratory diagnosis, modes of 

transmission of COVID-19 in Paediatric age group. The excluded articles were published in 
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languages other than English, adult only studies, abstract only, and studies with insufficient 

data to be analysed.  

2.3.Statistical analysis 

Data were collated in Microsoft Excel 2019 MSO 64-bit then analysed using RStudio version 

3.6.1 (R. RStudio, Inc., Boston, MA), packages “Hmisc”. Categorical variables were expressed 

as number (%). Numerical variables were expressed as median and range or mean and standard 

deviation as appropriate. p values of less than 0.05 were assigned significance. 

3. Results:  

3.1.Vertical transmission and the outcome of neonates born to COVID19 confirmed 

mouthers.  

Six studies [10,11,25–28] were reviewed and analysed to  determine whether SARS-CoV-2 

could be transported from an infected mother to her neonate via vertical transmission  (Table 

1).  The mean age of the pregnant females was 30.9± 2 years (95% CI, 29- 33). They gave birth 

by normal vaginal delivery 21% (12 cases, 95% CI: 10 – 32%) or Caesarean section (CS) 79% 

(45 cases, 95% CI: 68 – 90%) and all were COVID-19 positive. Seven females (12%) (95% 

CI: 4 – 29%) experienced premature rupture of membranes. The average gestational age (GA) 

was 37 + 4 days ±2 (95% CI, 34 – 41). Neonatal outcome was as follows: the average birth weight 

was 3,031 kg (95% CI, 2,579 – 34,83). Prematurity was estimated to be 28 %.  (16 cases, 95% 

CI:16 – 40%). Apgar scores were 8-9 in 1 minute, and 9 -10 in 5 minutes. The neonates clinical 

picture varied from intrauterine fetal distress 17% (10 cases, 95% CI:7 – 27%), shortness of 

breath (SOB) 19 % (11 cases, 95% CI: 9 29%), gastrointestinal symptoms 14% (8 cases, 95% 

CI:5 – 23%), and fever 8% (5 cases, 95% CI: 1 – 15%). One neonate died from multiorgan 

failure and DIC. Four neonates tested positive for COVID19 (6.8%) (95% CI: 0 – 9%). The 

affected neonates were all males and delivered by caesarean section.  
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3.2.COVID-19 infection in children and neonates  

Eleven studies were reviewed and analysed to investigate the incidence, clinical picture and 

laboratory finding of children and neonates with COVID 19 disease (Table 2). 

(4,5,13,14,20,29–35).   

The median age was 6.5 years (0-12 years). Among those patients, males were 59% (147 cases, 

95% CI 53-65%) and females were 41% (104 cases, 95% CI 35 – 47%). There was no 

statistically significant difference between males and females (p = 0.7).  

Most of patients presented with either a cough 49% (122 cases, 95% CI: 42 – 55%) or fever 

47% (118 cases, 95% CI: 41- 53%). Some children presented with sore throat 36% (90 patients,  

95% CI: 30 – 42%); gastrointestinal (GIT) symptoms in the form of vomiting or diarrhoea were 

present in 17%  (42 cases, 95% CI:12 – 21%). Other symptoms include a rhinorrhoea 9% (22 

cases, 95% CI: 5 – 12%) and a few cases that presented with sneezing and fatigue. Pneumonia 

was recorded in 60% (151 cases, 95% CI: 54 – 66%). However, many studies have recorded 

that most of the children present with mild pneumonia which could be unilateral or bilateral  

[13,14].  The majority of the cases had mild disease, with only 4% (9 cases - 95% CI: 1 – 6%) 

were admitted to the ICU. The case fatality rate was 0%.  

According to laboratory findings, full blood count showed the following: Leucopenia and 

leucocytosis were present in 19% (15 cases, 95% CI:10 – 27%) and 11% (9 cases, 95% CI: 4 

– 18%) respectively. Lymphopenia and lymphocytosis were present in 21% (17 cases, 95% 

CI:12 – 30%) and 5% (4 cases, 95% CI: 0 – 10%) respectively; thrombocytopenia was found 

in only 4% (3 cases, 95% CI: 0 – 8%).  Raised C-reactive protein concentrations were present 

in 28% (22 cases, 95% CI:18 – 37%). Procalcitonin (PCT) concentrations were raised in 28% 

(22 cases, 95% CI: 18 – 37%). Raised transaminase and lactate dehydrogenase activities were 

demonstrated in 13% (10 cases, 95% CI: 5 – 20%) and 5% (4 cases, 95% CI: 0 – 10%) 

respectively.  
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Su et al. and Sun et al.  [5,34] analysed circulating cytokine concentrations, as well as those of 

lymphocyte surface markers. CD4+ was raised in 6 out of 15 patients (95% CI: 15 – 65%). 

Concentrations of the pro-inflammatory cytokines IL-6 and IFN-γ were increased in two 

patients (13%) and concentrations of the anti-inflammatory IL-10 were raised in 33% (5 

patients, 95% CI:  9 – 57%).  

4. Discussion  

4.1.COVID-19 prevalence in Paediatric age group 

A large case series was published by The Chinese Center for Disease Control and Prevention; 

this study included 72,314 cases which were classified as either confirmed, suspected, 

clinically diagnosed cases, or asymptomatic cases. Amongst the confirmed cases group, there 

were 416 (0.93%) less than 10 years old and 549 (1.2%) aged between 10 and 19 years old; the 

case fatality rate in children younger than 9 years old was 0%  [1]. However, on the 31st of 

March 2020, a child aged 13 years old was the first UK death from COVID-19 at this age, the 

child died at London Hospital trust but no details are available (BBC news,2020).  On the same 

day, 13-Year-Old-Belgian girl died with COVID-19 (Euro news, 2020). 

A study in China reviewed all affected infants under one-year-old in the period between 6 

December 2019 and 8 February 2020 [29]. They found that only nine infants were affected. 

This figure reflects the rarity of COVID-19 in infants. Additionally, all cases were mild enough 

so that none of them required intensive care admission, mechanical ventilation nor developed 

complications. 

There are many factors that could explain why SARS-Cov-2 is not primarily a disease with 

large consequences for paediatric populations. Firstly, it could be explained by the distribution 

of ACE2 receptors in fetal lung compared to adult lung tissue. Hoffmann et al. in their study 

inoculated different cell lines with pseudo-particles harbouring SARS-CoV-2 glycoprotein 

then measured the luciferase activity; it was shown that Calu-3 cells (adult human lung 
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adenocarcinoma cells) demonstrated higher luciferase activity 105.5 cps compared to MRC-5 

cells (human fetal lung cells) with 102 cps [6]. This finding infers that foetal lung ACE2 

receptors have different characteristics than mature lung tissue (e.g. lower binding capacity).  

Secondly, the children are exposed to other respiratory viruses such as respiratory syncytial 

virus, Influenza A and Influenza B viruses, which enhance their serum antibody levels and 

could provide cross protection [4]. Children’s immune system is not fully mature and they 

respond to infections in a manner different from adult’s response. Finally, it is worth 

mentioning that the actual number of COVID-19 in children may be higher than the published 

figures. Nonetheless, due to the mild symptoms or even asymptomatic cases, it may be 

underdiagnosed. Widening the screening scale may pick up larger number of childhood cases.   

 

4.2.COVID-19 disease characteristics in neonates and children  

The incubation period for the SARS-CoV-2 ranges between 2 – 14 days  [7]. Nonetheless, this 

incubation period varies according to disease severity [36]. No age is immune against COVID-

19 infection; nevertheless, elderly people, pregnant females  and those with impaired immunity 

are liable to more sever disease sequelae than the paediatric age group [37].   

Childhood COVID-19 disease usually runs a mild course.  The children can be a symptomatic 

or present with cough, fever and fatigue. Some studies have reported low grade fever or even 

no fever at all [14][35]. This is usually accompanied by upper respiratory tract symptoms  like 

nasal congestion and headache [7]. The affected children can also present with gastrointestinal 

manifestations such as diarrhoea, vomiting or abdominal distension [35]. The disease has good 

prognosis in children with most of the cases are recovered after a mild disease course and it is 

very uncommon to progress to severs lower respiratory disease   [38]. Data from adult patients 

showed that they can develop difficulty breathing one week after the initial symptoms which 

can progress to severe acute respiratory distress syndrome, respiratory failure, septic shock, 
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metabolic acidosis and coagulopathy [7]. However, this trajectory is extremely rare in children 

[38]. Sun et al. [34] described eight critically/severely ill patients who were admitted to the 

ICU. One patient had underlying immuno-suppression from acute lymphoblastic leukaemia 

which made him more susceptible to critical COVID19 disease. In this study four patients 

developed complications in the form of septic shock, multi organ system failure, kidney stones, 

hydronephrosis, coagulopathy, DIC, intussusception, status epilepticus, and hypoglobulinemia.  

A ten-month old female developed encephalopathy and her circulating cytokines were high as 

a complication of COVID-19 infection [34]. Additionally, One study reported a case of Acute 

necrotizing encephalopathy (ANE) in an adult female patient with COVID-19 [39]. ANE is a 

rare complication of influenza and other viral respiratory  infections and has been related to 

intracranial cytokine storms, which result in blood-brain-barrier breakdown [40]. SARS-CoV-

2 seems to behave like these respiratory viruses as reported in the adult and infant cases.  

Dong et al. performed a retrospective study of 2,141 paediatric patients with confirmed or 

suspected to have COVID-19 in China. They found that most of the patients (1,091 - 50.9%) 

had mild illness, whereas 831 (38.8%) of the children had moderate disease. This means that 

about 90% of the children in this study had a mild or moderate disease. Only 13 (0.6%) patients 

were critically ill and most of them (7 – 0.3%) were infants (53.8%). This study elucidated that 

childhood illness is generally not severe and that children less than one-year-old are the most 

vulnerable group to critical illness and ICU admission [4].  Moreover, this study pooled the 

data of disease severity amongst suspected and confirmed cases, this means that the 0.6% who 

showed critical illness could have a respiratory disease other than COVID-19 e.g.:  RSV, 

influenza virus type A or B.   

4.3.Vertical transmission of COVID-19 

Studies done so far revealed that vertical transmission of COVID19 is yet to be established 

either by normal vaginal delivery or caesarean section [10–12,25–27]. Several studies have 
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investigated vertical transmission of COVID-19 via examining the throat swab of the newborns 

of COVID-19 positive pregnant women who underwent caesarean section [10,11,25,26]. 

Additionally, Chen et al. [10] examined the amniotic fluid, cord blood and the first breast milk 

after delivery. All samples tested negative for COVID-19. Other studies investigated the 

possibility of vertical transmission via vaginal delivery, they found that all tested neonates had 

negative throat swab [11,25,27]. However, a recently published study [12] investigated the 

possibility of COVID-19 vertical transmission via screening all neonates (n=33) born to 

confirmed COVID-19 mothers, 3 neonates (9%)  experienced positive nasopharyngeal and 

throat swabs of  COVID-19 , this means that the possibility of vertical transmission cannot be 

precluded. The limitation of these studies are: 1) the small sample size; 2) maternal infection 

occurred at the third trimester of pregnancy, so little is known about the possibility of neonatal 

affection in the first or second trimesters. So, further studies are required.  

 The clinical picture of neonates born to COVID19 positive mothers was variable and included 

mainly fever, upper respiratory tract symptoms and gastrointestinal symptoms. Premature birth 

was present in 50% of the reviewed studies. This prematurity may be explained by COVID-19 

induced hypoxemia or may be attributed to other factors such as the preeclampsia, premature 

rupture of membranes, history of previous CS or still birth[10,25]. Neonatal death was reported 

in only one case born to COVID-19 positive mother. This child had thrombocytopenia, 

impaired coagulation profile and elevated level of transaminases. He developed multiorgan 

failure and DIC to which he received packed RBCs, platelets and plasma transfusion, but he 

did not respond to the treatment and eventually died at the age of 9 days. The cause of death is 

not clear, it may be related to poor neonatal immunity, high maternal viral load or severe 

maternal clinical picture. 

One study reported a neonate with positive COVID-19 born to a mother with confirmed 

COVID-19. However, considering this as a vertical transmission is controversial. First, the 
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sample was taken 36 hours after delivery, so the child could be infected by direct contact [27]. 

Secondly, both cord blood and placenta samples were tested negative for SARS-CoV-2. On 

the other hand, vertical transmission could not be ruled out completely as the negative 

screening in the cord blood and placenta can be attributed to low viral load at the time of 

delivery that was below the detection limit of the PCR. So, further studies are needed.  

 

4.4.COVID-19 and breast feeding 

Whether breast milk feeding is prohibited in COVID-19 confirmed lactating women is yet to 

be established. Nevertheless, two studies examined breast milk in COVID19 positive females 

and the milk was tested negative [10,26]. This indicates that the virus is not transmitted to 

breast milk and that breast milk feeding may be safe in this situation, although further studies 

with larger sample sizes are needed to prove this.    

 

5. Conclusion  

Paediatric age group are liable to infection by COVID-19. However, the disease usually has a 

mild course with fever and cough are the most frequently observed symptoms. Intensive care 

unit and death are extremely rare. Vertical transmission and virus shedding in breast milk are 

yet to be established. 
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List of tables  

Table 1: Epidemiological and clinical outcomes of neonates born to COVID-19 mothers 

 Zhu et al. 

2020 

[25] 

Khan et al. 

2020 

[11] 

 

Li et al. 2020 

[10] 

Fan et al. 

2020 

[26] 

Wang et al. 

2020 

[27] 

Zeng et al. 

2020  

[27] 

Demographic data  

Number of newborn 

(twins) 

10 (2) 3 (0) 9 (0) 2 (0) 1 case report 33 

Study time 20 Jan 2020 

to 05 Feb 

2020 

28 Jan 2020 to 

1 March 2020 

20 Jan 2020 to 

31 Jan 2020 

30 Jan 2020, 

31 Jan 2020 

1 Feb 2020  

Country China China China China China China 

Province Hubei Hubei, Wuhan Hubei, Wuhan Hubei, 

Wuhan 

Hubei, 

Wuhan 

Hubei, 

Wuhan 

 Maternal and 

Child Health 

Hospital 

Renmin 

hospital 

Zhongnan 

Hospital 

Renmin 

Hospital 

Tongji 

Hospital 

fromWuhan 

Children's 

Hospital 

Maternal       

Average age (Years) 30 29.3 29.8 31.5 34  

MOD       

CS 7/9 (77.8%) 0/3 (0%) 9/9 (100%) 2/2 (100%) CS 26 (79%) 

NVD 2 (22.2%) 3 (100%) 0 (0%) 0  (0%)  7 (21%) 

Positive COVID-19 

screening in the mother 

Nasopharyngeal/throat 

swab 

9 (100%) 3 (100%) 9  (100%) 2 (100%) 1 (100%) 33 (100%) 

Premature ROM 3 (33.3%) No 1 (11.1%) No No 3 (9%) 

Neonate       

Male  8 (80%) NA NA NA 1 (100%) 19 (57.5) 

GA (Average) 35 + 2 days 37 + 3 days 37 + 3 days  40  

Birth weight, range,  

(Median) Kg 

1520 - 3800 

(2,423) 

2890- 3730 

(3,373) 

1880 – 3820 

(3011) 

2890 – 3400 

(3145) 

3205  

SGA 

 

2 (20%) 0 (0 %) 2/9 (22.2%) 0/2 (0%) No 3 (9%) 

Prematurity 6 (60%) 1 (33.3%) 4 (44.4%) 1 (50%) No 4 (12%) 
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Apgar score (average) 

1 min 

5 min 

 

8.6 

9.4 

 

8.7 

9.6 

 

8.6 

9.7 

 

9 

10 

 

8 

9 

 

Clinical picture       

SOB 6/10 (60%) No No 1/2 (50%) No 4 (12%) 

Fever 2/10 (20%) No No 1/2 (50%) No 2 (6%) 

Tachycardia 1/10 (10%) No No No Yes  

GIT symptoms 4/10 (10%) No No 1/2 (50%) Yes 3 (9%) 

Intrauterine Fetal 

distress 

6/10  (60%) No 2/9 (22.2%) No No 2 (6%) 

Chest-radiograph 

abnormality 

7/10 (70%) NA NA 2/2 (100%) yes 3 (9%) 

Laboratory       

Thrombocytopenia 2/10 (20%) NA NA    

Lymphopenia 1/7 (14%) NA NA 2/2 (100%) yes 1 (3%) 

Abnormal LFT 2/10 (20%) NA NA NA AST (H) No 

T.Bil (µmol/l) - NA NA NA 33 (H)  

D.Bil (µmol/l) - NA NA NA 26 (H)  

CK (U/L) NA NA NA NA 479 (H)  

COVID-19 screening in different samples  

nasopharyngeal/throat 

swab 

Negative 

10/10 (100%) 

Negative 

3/3 (100%) 

Negative 

9/9 

(100%) 

Negative 

2/2 

(100%) 

Positive Positive 

3/33 (9%) 

Breast milk NA NA Negative 

9/9 

(100%) 

Negative 

2/2 

(100%) 

NA NA 

Amniotic fluid NA NA Negative 

9/9 

(100%) 

Negative 

2/2 

(100%) 

NA NA 

Cord blood NA NA Negative 

9/9 (100%) 

Negative 

2/2 

(100%) 

Negative NA 

Placenta NA NA NA Negative 

2/2 (100%) 

Negative NA 

Vaginal swab NA NA NA Negative 

2/2 

(100%) 

NA NA 

Neonatal Death 1/10 (1%) 0/3 (0%) 0/9 (0%) 0/2 (0%) 0 % NA 
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Abbreviations: MOD, mode of Delivery; CS, caesarean section; NVD, normal vaginal delivery; GA, gestational 

age; ROM, rupture of membranes; SGA, small for gestational age; SOB, shortness of breath; GIT, gastrointestinal;  

T.Bil, total bilirubin; LFT, liver function tests; D.Bil, direct bilirubin;(H),high. 

 

Table 2: Epidemiological and clinical data of COVID-19 positive children and neonates 

 Cai et al. 2020 

[14] 

Wei et al. 2020 

[29] 

Liu et al. 2020 

[33] 

Su et al. 2020 

[5] 

Demographics      

N=   10 9 6 9 

Period 19 Jan 2020– 3 

Feb 2020 

8 Dec 2019 – 6 Feb 

2020 

7 Jan – 15 Jan 

2020 

24 Jan 2020 to 24 

Feb 2020 

Country China China China China 

Province  Anhui and 

Qingdao 

 Hubei, Wuhan Shandong 

Age (range),  Median (3 m -11 y) (1 – 11 m) (1 – 7 y) (11 mo – 9 yrs) 

6.5  y 7 m 3y 5.5 y 

Gender, Male  4/10 (40%) 2/9 (22.2%) 2/6 (33.3%) 3/9 (33.3%) 

Clinical picture     

Fever  8/10 (80%) 4/9 (44.4%) 6/6 (100%) 2/9 (22%) 

Temperature  37 - 39.2  >39 C° Afebrile – 38.5 C° 

38.3 C° 

Cough  6/10 (60%) 1/9 (11%) 6/6 (100%) 1/9 (11%) 

Sneezing  2/10 (20%) 0/9 (0%) 0/6 (0%) 0/9 (0%) 

Stuffy nose 3/10 (30%) 0/9 (0%) 0/6 (0%) 0/9 (0%) 

 

Rhinorrhoea 2/10 (20%) 1/9 (11 %) 0/6 (0%) 0/9 (0%) 

Sore throat 4/10 (40%) 0/9 (0%) 0/6 (%0) 0/9 (0%) 

Dyspnoea 0/10 (0%) 0/9 (0%) 6/6 (100%) 0/9 (0%) 

Diarrhoea 0/10 (0%) 0/9 (0%) 0/6 (0%) 0/9 (0%) 

ICU admission  0/10 (0%) 0/9 (0%) 1/6 (16.6%) 0/9 (0%) 

Nausea/vomiting  0/10 (0%) 0/9 (0%) 0/6 (0%) 0/9 (0%) 

fatigue  0/10 (0%) 0/9 (0%) 0/6 (0%) 0/9 (0%) 

Pneumonia 4/10 (40%) 0/9 (0%) 4/6 (66.6%) 1/9 (11.1%) 

complications  0/10 (0%) 0/9 (0%) 0/6 (0%) 0/9 (0%) 

Laboratory 

leucopenia  1/10 (10%) NA 4/6 (33.3%) 2/9 (22.2%) 

lecocytosis  3/10 (30%) NA 0/6 (0%) 1/9 (11.1%) 

Neutrophilia  1/10 (10%) NA 0/6 (0%) 0/9 (0%) 

Neutropenia  3/10 (30%) NA 3/6 (50%) 1/9 (11.1%) 

Lymphopenia 0/10 (0%) NA 6/6 (100%) 0/9 (0%) 

lymphocytosis  1/10 (10%) NA 0/6 (0%) 1/9 (11.1%) 

Hemoglobin (g/dL) (11.3 – 15.2) NA NA 10.6 - 14 

13   12 

thrombocytopenia  1/10 (10%) NA NA 1/9 (11.1%) 
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ALT (18.5 – 100) NA NA 9  to 22 

(U/L) 7.7   14 

AST (19.7 – 142) NA NA 23 - 42 

(U/L) 27.75   33 

C-reactive protein 

(mg/L) (range) , median  

(0.5 – 35) NA NA 0.12 - 0.35 

7.5 NA  0.19 

Procalcitonine, (range) , 

median, ng/dl 

0.02 - 0.12 

0.07 

NA NA 0.02 - 0.08 

0.04 

Lactate dehydrogenase 

(U/L) (range) , median 

(161 – 394) 

254 

NA NA  

D-dimer (µg/mL) 

(range) , median 

(0.2 – 0.6) 

0.45 

NA NA (0.1 - 0.4) 

(0.2 0.03 

Urea (mmol/L), (range) , 

median 

(0.5 – 4.1) 

3.1 

NA NA Normal 

Creatinine (13 – 58.9) NA NA Normal 

(µmol/L) 35.5    

Creatine Kinase (U/L), 

(range) , median 

(12 - 42.3) 

23 

NA NA NA 

CK-MB (U/L), (range) , 

median 

NA NA NA (22 – 76) 

30 

COVID-19 samples 

Nasopharyngeal/ Positive 10/10 Positive Positive positive 

throat swab 100% 9/9 (100%) 6/6  (100%) 9/9 (100%) 

Stool Positive 5/6 NA NA NA 

83.30% 

Urine  Positive 0/6 NA NA NA 

0% 

Serum  Positive 0/6 NA NA NA 

0% 

 

Table 2: Continued  

  Ji et al., 2020 

[35] 

Sun et al. 2020 [34] Xia et al. 

[20] 

Demographics     

N=   2 8 20 

period 25 Jan – 3 Feb 24 Jan - 24 Feb 23 Jan - 8 Feb 2020 

Country China China China 

Province  Zhejiang Wuhan Wuhan 

Age (range),  Median (9 – 15 y) (2 m – 15 y) 1 d - 14 y,7m 

12 y 10 y, 9.5 m 2 y, 1.5 m 

Gender  Male 2/2 (100%) 6/8 (75%) male 13 (65%) 

Clinical picture    

Fever  1/2 (50%) 6/8 (75%) 12/20 (60%) 

Temperature  37.9 C°   

 

Cough  0 / 2 (0%) 6/8 (75%) 13/20 (65%) 
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Sneezing  0 /2 0/8 (0%)  

Stuffy nose 0 / 2  (0%) 0/ 100 (0%)  

Rhinorrhoea 0/2  (0%) 0/8 (0%) 3/20 (15%) 

Sore throat 1/2 (50%) 0/ 100 (0%) 1 (5%) 

Dyspnoea 0/20% 7/8 (100%)  

Diarrhoea 1/2 (50%) 3/8 (37.5%) 3/20 (15%) 

ICU admission  0/2 (0%) 8/8 (100%)  

Nausea/vomiting   4/8 (50%) 2/20 (10%) 

fatigue   1/8 (12.5%) 1/20 (5%) 

Pneumonia 0/2 (0%) 8/8 (100%) 20/20 (100%) 

complications  0/2 (0% 4/8 (50%) yes 

Laboratory 

leucopenia   1/8 (12.5%) 4/12 (5%) 

lecocytosis  1/2 (50%)  2/20 (10%) 

Neutrophilia  0/2 (0%) 1/8 (12.5%)  

Neutropenia  0/2 (0%) 1/8 (12.5%)  

Lymphopenia 0/2 (0%) 1/8 (12.5%) 7/20 (35%) 

lymphocytosis  0/2 (0%) 0/8 (0%) 3/20 (15%) 

Hemoglobin (g/dL) NA Anemia 3/8 (37.5%)  

thrombocytopenia  NA 1/8 (12.5%)  

ALT (U/L) (range) , 

median 

NA (8 – 100) 

45 

increased in 5/20 (25%) 

AST (U/L), (range) , 

median 

NA (14 – 410) 

21.5 

 

C-reactive protein 

(mg/L), (range) , 

median 

3.49 – 34.64 

19.06 

(0.5 – 103) 

8.19 

high in 7/20 

35% 

Procalcitonine (ng/dl), 

(range) , median 

NA (0.04 - 17.6) 

0.085 

high in 16/20  (80%) 

Lactate dehydrogenase 

(U/L), (range) , median 

NA (187 – 891) 

382 

NA 

D-dimer (µg/mL), 

(range) , median 

NA (0.23 - 40.43) 

(0.455) 

NA 

Creatinine, (µmol/L), 

(range) , median 

NA (15 - 72.1) 

35.25 

NA 

Creatine Kinase (U/L) NA 15 – 20702 (91.5) NA 

CK-MB (U/L) NA NA high in 5/20  (25%) 

COVID-19 samples  

Nasopharyngeal/ Positive 2/2 Positive positive 20/20 

throat swab 100% 8/8  (100%) 100% 

stool NA NA NA 

Urine  NA NA NA 

Serum  NA NA NA 
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Table 2: continued  

  Li et et al. 2020 

[31] 

Xu et al. 2020 

[13] 

Lu et al. 2020 

[32] 

Kam et al. 2020 

[30] 

Demographics      

N=   5 10 171 case report 

period 28 jan - 8 Feb 2020  28 Jan - 26 Feb 

2020 

 

Country China China China Simgapore 

Province  Guangdong    

Age (range),  Median 10 m - 6 y 2 m - 15.5 y 1 d-  15 y 6 M 

3 y, 8 m 7 y 6.7 y 

Gender  4/5 (80%) Male 6/10 

 (60%) 

Male 104/171 

(60.8%) 

Male 

Fever  1/5 (20%) 7/10  

(70%) 

71/171 (41.5%) no 

Temperature   37.8 - 39.1 

38.5 

  

Cough  1/5 (20%) 5/10 

(50%) 

83/171 (48.5%) no 

Stuffy nose  2/10 

(20%) 

 no 

Rhinorrhoea 1/5 (20%) 2/10 

(20%) 

13/171 (7.6%) no 

Sore throat 1/5 (20%) 4/10 

(40%) 

 no 

Diarrhoea  3/10  

(30%) 

15/171 (8.8%) no 

ICU admission  0/5 (0%)   no 

Nausea/vomiting    11/171 (6.4%) no 

fatigue    13/171 (7.6%) no 

Pneumonia 3/5 (60%) 0/10 (0%) 111/171 (65%) no 

complications  0% 0%  no 

Laboratory     

leucopenia   3/10 (30%) NA no 

lecocytosis  2/5 (40%)  NA no 

Neutrophilia   1/10 (10%) NA no 

Neutropenia    NA yes 

Lymphopenia  3/10 (30%) NA  

lymphocytosis      

Haemoglobin (g/dL) NA (10.2 - 16.3) 

12.4 

NA Normal 

thrombocytopenia  NA 0% NA no 

ALT (U/L), (range) , 

median 

NA (6 – 172) 

17 

NA Normal 

AST (U/L), (range) , 

median 

 (16 – 127) 

23 

NA Normal 

C-reactive protein 

(mg/L), (range) , 

median 

1 (20%) (0.3 - 22.03) 

1.14 

NA NA 

 

Procalcitonine 

(ng/dl),  

NA slighly increased in 

5 patients 

NA NA 
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Lactate 

dehydrogenase 

(U/L) 

NA (138 – 378) 

217 

NA NA 

D-dimer (µg/mL), 

(range) , median 

NA (0.23 - 0.84) 

0.32 

NA NA 

Urea (mmol/L) NA normal NA NA 

COVID-19 samples  

Nasopharyngeal/ positive 5/5 positive  10/10 positive (171/171) positive 

throat swab 100% 100% 100%  

stool NA positive NA positive 

 8/10 (80%)   

Urine  NA NA NA Negative 

Serum NA NA NA Negative 

Abbreviations: ICU, intensive care unit; ALT; alanine aminotransferase; AST, aspartate aminotransferase; CK-

MB, creatine kinase myocardial band.  
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