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Abstract

The recent significant coronavirus disease 2019 (COVID-19) pandemic has taken an unprecedented toll
on COVID-19-infected people who are gravely unwell. While there is indication that the burden of
COVID-19 infection in hospitalized children is lower than in adults, there are just a few publications
detailing COVID-19 in pediatric intensive care units to date (PICUs). COVID-19 There is two stages to
the symptoms in youngsters. Upper and lower respiratory symptoms can occur in the first week, but
they are milder and less common than in adults. However, signs of MIS-C or multisystem involvement
can appear 2-3 weeks after infection, and COVID-19 should be investigated. Fever, rash, and
respiratory issues are the most prevalent reasons for admission.
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1. Introduction

SARS-2 causes a respiratory infection known as Coronavirus Disease 2019 (COVID-19)
(SARS-CoV-2). In the United States and around the world, children have been documented
considerably less times than adults Y. The majority of instances in children are minor, and
supportive care is the most common treatment 2. Children make up over 22% of the US
population, and over 17% of all cases were reported to the CDC.

Over 7.8 million children have tested positive in the United States since the epidemic began,
accounting for 17.4% of all cases in the 49 states reporting by age. Children accounted for
1.7-4.1% of all hospitalizations recorded, with 0.1-1.6% of child COVID-19 cases requiring
hospitalization ™. The most common underlying conditions were chronic lung disease
(including asthma), cardiovascular disease, and immunosuppression. Chronic lung disease
(including asthma), cardiovascular disease, and immunosuppression were the most common
underlying conditions &I,

In Europe and North America, children and adolescents have been showing signs of an
inflammatory disorder that resembles Kawasaki disease and toxic shock syndrome. The
majority of patients tested positive for COVID-19 during initial laboratory testing, leading to
the theory that the condition is linked to COVID-19. The youngsters were given anti-
inflammatory drugs including parenteral immunoglobulin and steroids. WHO has developed
a preliminary case definition and case report form for children and adolescents with
multisystem inflammatory illness. The preliminary case definition is based on clinical and
laboratory results in children who have previously been reported, and it is used to identify
suspected and confirmed cases 1. Data on clinical presentations, severity, consequences, and
epidemiology is desperately needed.

The most recent coronavirus species to be verified in the globe is SARS-CoVirus species
COVID-19, which was discovered in Wuhan, China in December 2018. When infected
people cough or sneeze, the virus is transferred primarily by tiny droplets [, The death rate
is believed to be between 2 and 5%, depending on the age and health state of the affected
person. Since this disease is recent and there is very little experience with the virus, more
knowledge and reports of symptoms, clinical findings, and laboratory abnormalities in
children can help other experts better understand the disease and better influence ongoing
efforts to contain the global pandemic.

2. Methodology

2.1 Strategy for searching

The signs and symptoms of 11,058 adults and 1,056 children and adolescents from 15
countries were compared in a comprehensive systematic review and meta-analysis of 148
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studies published between December 1, 2019 and March 28,
2020, which included 149 patients with confirmed SARS-
CoV-2/COVID-19 (the majority, 87 percent). In 14 percent
of children, asymptomatic infection was discovered,
compared to only 5% of adults. The signs and symptoms of
children were similar to those of adults; however they were
less common Bl Gastrointestinal problems were shown to
be more common in children than adults © €1,

2.2 Data collection & outcomes

The main outcome was the frequency of laboratory
abnormalities, with the mean and standard deviation of
laboratory values being collected wherever available. In our
study, hypoxemia (oxygen saturation of .92%), central
cyanosis, acute respiratory distress syndrome (ARDS), and
the necessity for a ventilator, critical life support, or
intensive care unit (ICU) support were all deemed serious
diseases 1%, COVID-19 was used to classify mild disease,
with any severity level below that being labelled as severe
disease.

2.3 Data synthesis & analysis

For analysis, papers were divided into two groups: mild
group and severe group, which included studies on children
with mild and severe COVID-19 1011, A meta-analysis was
performed for each of the laboratory parameters reported in
the relevant studies to provide pooled prevalence estimates
with their 95 percent confidence intervals (95 percent CI).

http://www.paediatricjournal.com

The Chi-square test and the 12 statistic were used to
determine whether the included studies were heterogeneous.

3. Result

3.1 Clinical Findings

3.1.1 Children of all ages

Children and adults have similar COVID-19 symptoms,
although the frequency of symptoms differs. Children under
the age of 20 with established Coronavirus 2 causes severe
acute respiratory illness (SARS-CoV-2) infection had a
prevalence of asymptomatic infections for about 15-42
percent & °. Among the 69,703 laboratory-confirmed cases
reported to the CDC by children aged 20 by May 30, 2020,
both males and females were impacted equally.

Table 1: in children aged 0 to 9 years; the following symptoms
were the most common

Symptoms Population affected in Percentage
Temperature rise 45%
Cough 47%
Breath shortness 6%
Myalgia 12%
Rhinorrhea 6%
Sore throat 12%
Headaches 15%
Nausea & Vomiting 9%
Abdominal pain 9%
Diarrhea 13%
Loss of smell & taste 1%

Table 2: The following symptoms were more common in children aged 10 to 19 years old

Symptoms Population affected in Percentage
Temperature rise 37%
Cough 40%
Breath shortness 13%
Myalgia 35%
Rhinorrhea 7%
Sore throat 30%
Headaches 47%
Nausea & Vomiting 9%
Abdominal pain 7%
Diarrhea 13%
Loss of smell & taste 9%

COVID-19 has been related to an increased risk of
myocarditis, but the risk is small (0.15%). Gastrointestinal
hemorrhage has been recorded in adults but not in children
1. Neurologic impairment was seen in 22% of children
hospitalized with confirmed SARS-CoV-2 infection;
however it was only temporary in 88 percent.

3.1.2 Infants <12 months of age

According to clinical trials in China, infants with SARS
coronavirus 2 (SARS-CoV-2)-related bronchiolitis are more
likely to develop respiratory symptoms than those with
other coronaviruses or influenza. Feeding difficulties and a
fever with no obvious cause are two further clinical
symptoms 2. In infants aged 3 months and younger, fever
is the most prevalent symptom (73 percent), followed by
cough (38%), rhinitis (36%), respiratory discomfort (26%),
and poor feeding (24%). Only four of the infants
experienced medical issues (atrial septal defect,
intussusception, hypogammaglobulinemia, brain trauma).
Three were asymptomatic, 58 were hospitalized, 13 were
admitted to the intensive care unit (ICU), and two required
mechanical ventilation in a detailed analysis of 63 infants
aged 3 months with laboratory-confirmed SARS-CoV-2

infection. Fever (73%) was the most common symptom,
followed by cough (38%) and rhinitis (36%), respiratory
discomfort (26%), poor feeding (24%), vomiting (14%), and
diarrhea (14%).

3.2 Laboratory Findings

Laboratory testing has a wide range of outcomes. In a meta-

analysis of 66 studies in children involving 9335 children (0

to 19 years) with confirmed SARS-CoV-2, the following

laboratory abnormalities were discovered (mean proportion)

(including 1208 with MIS-C) [X31,

= Anincrease of 54% in C-reactive protein (CRP).

= Lactate dehydrogenase activity rose by 37%, with a 47
percent increase in serum ferritin.

= 35% of D-dimers have high levels

= Thereis a21% increase in procalcitonin levels.

= Lymphocytic leukemia affects 8% of persons.

3.3 Abnormalities of COVID- 19 in children
3.3.1 Lab abnormalities in mild COVID-19
Hematological problems were observed in 20 of the 24
studies that were examined, including 610 pediatric patients
with mild COVID-19 %, A reduced neutrophil count was
the most prevalent hematologic abnormality, with a PPE of
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38%. C - Reactive protein (CRP), Procalcitonin (PCT), and
Lactate Dehydrogenase (LDH) levels were also found to be
elevated. The degree of heterogeneity varied among the
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measures studied, but inflammatory biomarkers had a higher
level of heterogeneity 21,

Table 4: Result of meta-analysis for pediatric patients with mild abnormalities (hematologic)

Measure Total no. cases studied Sample Size Pooled Prep% | 95% CI |1°*®| P Value
Twaes 2 193 12 7 |15| o025
bwees 16 416 19 10 |60| o001
TNeutrophiIs S 36 10 1 0| 084
LNeutrophils 6 50 38 18 |54| 001
T._ymphocytes 10 108 18 8 40| 0.03
L ymphocytes 16 421 14 7 |82| oot
TPIateIets 6 77 17 5 0 0.53
Themoglobin 4 39 10 0o |43] 020
J”Hemoglobin 3 25 5 0 0| 034

3.3.2 Lab abnormalities in severe COVID-19

Only 6 out of the 24 research added on the review addressed
laboratory abnormalities in children with severe COVID-19,
with a total of 14 pediatric patients > 24, A lower-than-
expected frequency of changes in leukocyte count was
detected, with only a few patients (4/16, 25%) having higher

counts. Only one patient (11.1%) experienced a rise in
CD8+ cell counts in two trials (n=9 patients) that reported
lymphocyte subsets. Natural killer cell numbers were down
66.6 percent (6/9) of the time. In up to 75% of instances, IL-
10 was the most commonly increased cytokine.

Table 5: Characteristics of laboratory findings in severe COVID-19.

Number of cases (patients) 10 1* 2 2* 1 1
Age 3,172 11,13 1 Infant 1 12
Hematologic
WBCs 1 (%) 2(25) 1 (50) 0 1 (100) 0 0
LN (%) 0 0 0 0 - 0 0
Mean (SD) 8.1 (4.0) 8.0 (5.3) 8.0 20.4 4 12.0 12.0
Neutrophils T (%) 2 (25) — 0 — - 1 (100)
I N (%) 1(12.5) — 0 — 0 0
Mean (SD) 4.3 (3.5) — 1.9 - 0.8 7.8 7.8
Lymphocytes T (%) 2 (25) 0 1 (100) 0 - 0
IN (%) 1(12.5) 1 (50) 0 1 (100) - 0 0
Mean (SD) 3.0(L.7) 2.0 (0.7) 5.21 10 2.21 2.50 2.50
Hemoglobin (g/L) T (%) 1(12.5) 0 0 - - —
IN (%) 3(37.5) 1 (50) 0 — - - -
Mean (SD) 119.4 (27.6) 126.5 (37.5) 112 — - 110 110
Platelets T (%) - 0 1 (100) — - —
IN (%) - 0 0 - - - -
Mean (SD) - 192.7 (13) 410 232 215 190 190
CD3 + T (%) 1 (%) 3(37) — — - - 0
LN (%) 0 — — — — 1(100) | 1 (100)
Mean (SD) 69 (9.9) — — — — 40.1 40.1
CD8 + T (%) 1 (%) 1(12) 0 0 0 0 0
IN (%) 0 - - - - 0 0
Mean (SD) 29.7 (12.5) - - - - 18.7 16.7
CD4 + T (%) 1,10 (%) 4 (50) 0 0 0 0 0
IN (%) - 0 0 0 0 0 0
Mean (SD) 35.0 (6.1) - - - - 21.2 21.2

4. Discussion

Up to 10% of newborns who test positive for COVID-19
may develop severe illness that necessitates the use of
supplemental oxygen and other rigorous treatments. In
general, test alterations are minimal in children with mild
iliness. When compared to people with moderate disease,
With a PPE of only 13%, the leukocyte count is larger, and
the general pattern of derangement is uneven. Elevated CK-

~78 ~

MB levels were reported to be greater than local criterion in
one-third of mild COVID-19 cases in children. This could
be a sign of viral infiltration in cardiac tissue, which is one
of the organs that produces the viral receptor (angiotensin
converting enzyme2; Diffusion of oxygen), or cardiac
ischemia as a result of the mysterious disease's frequent
intravascular coagulopathy.

We suggest that PCT levels in children be monitored on a
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regular basis as a potential indicator of bacterial super-
infection (pulmonary or systemic) and clinical deterioration
the most common laboratory findings in children with
severe COVID-19 are listed in Table 5. Surprisingly, we
found that female children have higher leukocyte and
neutrophil counts, as well as higher LDH levels, when
comparing male and female infants. The disparities between
children and adults must be examined further because
lymphopenia and immunological dysregulation can affect
the severity of sickness.

5. Conclusion

Since the outbreak began, almost 7.8 million children have
tested positive in the United States, accounting for 17.4
percent of all cases in the 49 states reporting by age.
Children were responsible for 1.7-4.1 percent of all
hospitalizations, with 0.1-1.6 percent of kid COVID-19
cases necessitating hospitalization. The leukocyte count is
larger in persons with moderate disease, with a PPE of only
13%, and the general pattern of derangement is uneven.
Elevated CK-MB levels were reported to be greater than
local criterion in one-third of mild COVID-19 cases in
children. Children who were not previously vulnerable
become vulnerable as a result of the COVID19 catastrophe.
Health, education, and family support services should use
the lessons learned from the crisis to establish more resilient
and crisis-proof kid policies, data, and service
infrastructures.
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