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Abstract

Introduction: The Coronavirus disease 2019 (COVID-19) has become
a global issue since the disease was first reported in Wuhan, China, in
December 2019. The proportion of COVID-19 cases in children is less than
in adults, with highly variable incidence rates. Milder clinical manifestations
occur in children than adults. Children with comorbidities are more likely
to develop more severe symptoms and require hospitalization. Monitoring
of laboratory results in confirmed cases of COVID-19 is crucial.

Methods: This study was a retrospective study on data collected from
the Bali Branch of Indonesia Pediatric Society COVID-19 Team and the
Bali Provincial Government Health Department, Indonesia, from March
2020 until February 2021. The study population included children aged
0-18 years with laboratory-confirmed COVID-19. Subjects were selected
using the total sampling method.

Results: During the study period, 3,674 children were confirmed to have
COVID-19. In this study, the majority of age was 12-18 years. Nineteen
(0.5%) were neonates with a vertical transmission source. The most prevalent
source of transmission was living in the same house, which was found in
1,811 cases (49.3%). Out of 181 confirmed cases of COVID-19 treated
at Sanglah Hospital, Denpasar, 49 (27.1%) had comorbidities. In 2,701
(73.5%) cases, the subjects were found to be asymptomatic. 652 (17.7%)
subjects had fever, 771 (21%) had cough, and only 17 (0.5%) had anosmia.
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A total of 139 (3.8%) subjects had symptoms of
shortness of breath, and only 4 subjects required
treatment with a ventilator. Regarding the infection
markers, lactate dehydrogenase (LDH), C-reactive
protein (CRP), D-dimer, and procalcitonin showed
higher levels in the critical group compared to
other groups.

Conclusion: The highest incidence of
COVID-19 occurs in children aged 12-18 years,
and the most frequent sources of close contact
come from household contacts. Most children who
have confirmed COVID-19 have asymptomatic
clinical manifestation. The most common clinical
manifestation was cough (21%). Increased infection
markers such as LDH, CRP, procalcitonin and
D-dimer occur in critically ill COVID-19 patients.
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Introduction

In December 2019, a novel Coronavirus
emerged in Wuhan, China, which was linked
to animal-to-human transmission at a local
market. Furthermore, there was a human-to-
human transmission of the virus that resulted in
widespread respiratory disease in Wuhan and
other urban areas in Hubei Province, China. The
Coronavirus then spread throughout China and at
least 20 other countries. On February 11, 2020,
the World Health Organization (WHO) named the
virus SARS-CoV-2, and the disease is known as
Coronavirus disease 2019 (COVID-19). Although
it is not as lethal as the severe acute respiratory
syndrome (SARS) outbreak in 2003, COVID-19
remains a serious respiratory disease [1, 2].
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Several studies have reported that the proportion
of COVID-19 in children is less than in adults,
with the incidence rates being highly variable.
The reported incidence rates were approximately
2% in the Chinese study, 1.2% in the Italian study,
4.8% in the South Korean study, and 1.7% in the
United States study [3, 4]. The latest data from the
Ministry of Health of the Republic of Indonesia
until February 2021 shows 1,334,634 confirmed
cases of COVID-19 with a mortality rate of 2.7%,
and Bali is included in the 10 provinces with the
highest number of confirmed cases of COVID-19
in Indonesia [5].

A retrospective study of 2,142 confirmed
and suspected cases of COVID-19 infection
in children reported by the Chinese Center for
Disease Control and Prevention showed milder
clinical manifestations in children than adults.
The clinical manifestations of COVID-19 cases
vary widely from asymptomatic, fever, cough,
fatigue, anorexia, shortness of breath, myalgia,
sore throat, nasal congestion, headache, diarrhea,
nausea and vomiting, loss of smell (anosmia),
loss of taste (ageusia), shortness of breath to
severe symptoms such as acute respiratory distress
syndrome (ARDS), sepsis, and septic shock.
Children with comorbidities such as chronic
lung disease, asthma, heart disease, malignancy,
diabetes mellitus, autoimmune disease, kidney
disease, hypertension, tuberculosis, and others
have the possibility to have more severe clinical
manifestations and require hospitalization [6].

Monitoring of the laboratory results in
confirmed cases of COVID-19 is important. The
laboratory indicators include levels of leukocytes,
neutrophils, lymphocytes, platelets, neutrophil-
Ilymphocyte ratio (NLR), lactate dehydrogenase
(LDH), D-dimer, C-reactive protein (CRP), and
procalcitonin [7]. Currently, there is not much data
showing the laboratory characteristics of confirmed
cases of COVID-19 in children. Based on this
background, the researchers conducted a study to
determine the demographic characteristics, clinical
manifestations, and laboratory profile of confirmed
cases of COVID-19 in children in Bali.

Methods

This study was conducted with a retrospective
study design. The data was secondary data obtained
from the Bali Branch of Indonesia Pediatric
Society COVID-19 Team and the Bali Provincial
Government Health Department, Indonesia, from
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March 2020 to February 2021. The inclusion criteria
were children aged 0-18 years with confirmed
COVID-19. Subjects with incomplete medical
records were excluded from the study. The sample
was determined using a total sampling method,
which implies that the subjects were taken by
including the total number of confirmed COVID-19
patients in Bali Province during the study period.

The collected data includes demographic
characteristics (gender, age, source of transmission,
outcomes and comorbidities), clinical manifesta-
tions (fever, cough, sore throat, anosmia, diarrhea,
dyspnea, and severity), and laboratory data
(leukocytes, lymphocytes, neutrophils, platelets,
NLR, LDH, D-dimer, CRP, and procalcitonin).

Source of transmission is defined as a source
of close contact acquired through: vertical
transmission (obtained from pregnant women),
living in the same house, public places, religious
ceremonies (traditional Balinese ceremonies), or
unknown.

The severity was divided into 5 groups:

1. asymptomatic: no symptoms;

2. mild: symptoms without evidence of viral
pneumonia or without hypoxia;

3. moderate: patients with clinical signs of
pneumonia (fever, cough, shortness of breath,
tachypnea) but no signs of severe pneumonia;

4. severe: patients with clinical signs of pneumonia
plus one of the criteria from severe pneumonia
(nasal flare, cyanosis, subcostal retraction or
SpO, < 92% on room air);

5. critical: patients with ARDS, sepsis and septic
shock.

Tachypnea was defined as respiratory rate > 60
times/minute (< 2 months), > 50 times/minute (2-
11 months), > 40 times/minute (1-5 years), and >
30 times/minute (> 5 years).

Laboratory data were obtained from medical
records, and the laboratory results used were
the results obtained when the subjects were first
diagnosed, without serial examinations.

After the data was collected, data tabulation,
data entry, and data cleaning were performed. Data
analysis was performed using computer software
to describe the characteristics of the subjects and
variables studied. Categorical variables were
presented in the form of number (n) and percentage
(%). Numerical variables were tested for normality;
if the data distribution was normal, the data was
stated by mean and standard deviation, but if the
data was not normally distributed, the data was
expressed by median (range).

www.jpnim.com Open Access

This research has obtained an ethical feasibility
permit from the Research Ethics Commission of
the Faculty of Medicine, Udayana University,
Sanglah Hospital, Denpasar, and a research permit
from the Bali Provincial Government Health
Department, Indonesia.

Results

During the study period, 3,674 children were
confirmed to have COVID-19. The first confirmed
cases of COVID-19 in children in Bali occurred
in March 2020. The number of confirmed cases
increased sharply in January and February 2021.
The monthly incidence of COVID-19 cases can be
seen in Fig. 1.

In this study, the proportion of males was
slightly higher than females (51.8%). The most
common age was 12-18 years, with a median age
of 12 years (range 0-18 years). Nineteen (0.5%)
were neonates with a vertical transmission source.
The biggest source of transmission was living in
the same house, accounting for 1,811 (49.3%)
subjects. Only 10 (0.3%) subjects with a confirmed
case of COVID-19 had an outcome of death,
with 2 subjects with comorbidities, which were
systemic lupus erythematosus disease and acute
leukemia. Most subjects with the outcome of death
were 12-18 years old (6 out of 10 subjects). The
demographic characteristics of the subjects can be
seen in Tab. 1.

In 2,701 (73.5%) cases, subjects were found
to be asymptomatic. The most common clinical
manifestations were cough (21%) and fever (17.7%).
A total of 139 (3.8%) subjects had symptoms of
shortness of breath, and only 4 subjects required
treatment with a ventilator. Only 17 (0.5%) subjects
had anosmia. Subjects who were asymptomatic and
had mild symptoms were not hospitalized but were
self-isolating at home or in self-isolation facilities
provided by the government. The characteristics
of the clinical manifestations of the subject can be
seen in Tab. 2.

During this study period, there were 181
confirmed cases of COVID-19 children being
treated at Sanglah Hospital, Denpasar. There
were 49 (27.1%) subjects who had comorbidities.
Thalassemia was the most frequent comorbidity
(7.2%). Characteristics of comorbidities can be
seen in Fig. 2.

During the study period, there were 37
subjects who were treated at Sanglah Hospital and
underwent laboratory examinations. Laboratory

Demographic, clinical, and laboratory characteristics of children with confirmed COVID-19 in Bali 3/9
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Figure 1. Monthly incidence of COVID-19 pediatric cases in Bali.

Table 1. Demographic characteristics of COVID-19

pediatric cases in Bali (n = 3,674).

Table 2. Clinical manifestations of COVID-19 pediatric
cases in Bali (n = 3,674).

Variable No. % Variable No. %
Gend Male 1,904 51.8 Fever Yes 652 17.7
enaer
Female 1,770 48.2 No 3,022 82.3
Neonates 19 0.5 I Yes 199 5.4
1-24 months 302 8.2 No 3,475 94.6
Age 2-5 years 462 12.6 S Yes 771 21
6-11 years 1,010 27.5 No 2,903 79
12-18 years 1,881 51.2 Shortness of breath Yes 139 3.8
Vertical 0 os No 3,535 | 96.2
transmission ’ . Yes 17 0.5
. Anosmia
Living in the same 1811 49.3 No 3,657 99.5
Souce of house ’ ' Yes 14 0.4
transmission = Diarrhea :
Public places 113 3.1 No 3 660 296
Religious ceremony 12 0.3
Unknown 1,719 46.8
FETRETEE 2701 | 735 characteristics of confirmed COVID-19 children
Degree of Ml 834 22.7 treated at Sanglah Hospital based on severity can
severity Moderate 129 35 be seen in Tab. 3. Several variables, including
Severe 6 02 NLR, LDH, CRP, D-dimer, and procalcitonin,
Crifical 4 01 were not normally distributed. The critical
Outcome allid) 3664 | 997 group had the highest range of biomarker levels
Seatl 10 03 compared to other groups, specifically, LDH
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Figure 2. Characteristics of comorbidities of children with confirmed COVID-19 treated at Sanglah Hospital, Denpasar (n = 499).

2Qut of 181 confirmed cases of COVID-19 treated at Sanglah Hospital, Denpasar, 49 (27.1%) subjects had comorbidities.
HIV: human immunodeficiency virus; SLE: systemic lupus erythematosus.

Table 3. Laboratory characteristics of children with confirmed COVID-19 treated at Sanglah Hospital, Denpasar, based on the
degree of disease (n = 373).

Variable Mild Moderate Severe Critical
(n=13) (n=18) (n=3) (n=3)
Leukocytes, 10%uL, mean (SD) 9.1 (5.7) 7.2 (4.7) 13.4 (5.1) 71 (4.7)
Neutrophils, 10%/uL, mean (SD) 5.5 (4.3) 4.1(3.8) 10.5 (3.3) 3.5 (1)
Lymphocytes, 10%/uL, mean (SD) 2.7 (1.6) 22(1.7) 1.9 (1.3) 2.4 (2.3)
Platelets,10%uL, mean (SD) 343.3 (143.1) 214.5(166.1) 415.6 (134.7) 268.4 (84.1)
NLR, median (range) 1.7 (0.2-10) 1.4 (0.1-24.3) 7.5 (3.9-8.9) 1.8 (0.9-5.9)
LDH, U/L, median (range) 462 (33.5-5,778) 573 (0.5-1,964) 535 (472-743) 965 (766-2,992)
CRP, mg/L, median (range) 3(0.3-83.2) 6.8 (0.5-423.6) 4.9 (2.4-9) 69.7 (60-74.9)
D-dimer, ng/mL, median (range) 0.7 (0.2-4) 1.1(0.4-11.2) 0.8 (0.2-1.4) 4.7 (4.4-17.9)
Procalcitonin, ng/mL, median (range) 0.1 (0.1-1.4) 0.2 (0.1-467.8) 0.2 (0.3-0.1) 22.7 (0.5-70.3)

aQut of 181 confirmed cases of COVID-19 treated at Sanglah Hospital, Denpasar, 37 subjects underwent laboratory examinations.
CRP: C-reactive protein; LDH: lactate dehydrogenase; NLR: neutrophil-lymphocyte ratio; SD: standard deviation.

range of 766.0-2,992.0 U/L, CRP range of 60.0-
74.9 mg/L, D-dimer range of 4.4-17.9 ng/mL, and
procalcitonin range of 0.5-70.3 ng/mL.

tions, and laboratory profile of children with a
confirmed case of COVID-19inBali. COVID-19isa
global problem with highly variable incidence rates
around the world. In this study, there were 10.74%

Discussion of children with confirmed COVID-19 (3,674
out of 34,215 total cases confirmed COVID-19).
Epidemiology Around the world, children have made up a lower

number of confirmed cases of COVID-19 during
the first wave of the pandemic, usually between
1% and 5% of total case numbers. This is almost

This study is the first study to describe the
demographic characteristics, clinical manifesta-
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certainly because some studies undercounted the
total case numbers as many countries have tested
only the most unwell children [8]. The disease can
affect all ages, including children. In this study, the
highest incidence of COVID-19 occurred in the age
range of 12-18 years (51.2%) and slightly more in
males (51.8%). This is similar to a study conducted
by Dong et al. [9]. in China, which stated that the
highest incidence of COVID-19 was at the age of
11-18 years (34.9%), and the incidence in males
was 56.6%. Bellino et al. [10] stated that the
incidence of COVID-19 in children in Italy was
highest in adolescents aged 13-17 years (40.1%)
and only 13.8% in children aged 0-1 years.

Transmission

Sheth et al. [11] reviewed 39 published studies
and reported that of 326 pregnant women with
confirmed COVID-19, 23 newborns (7.05%) were
confirmed positive. Another study conducted by
Etika et al. [12] stated that only 1.8% of infants were
tested positive for COVID-19. This is similar to the
results of this study, which found that only 0.5%
of the children confirmed to have COVID-19 were
neonates. In this study, a PCR swab was examined
less than 48 hours postpartum. Very few SARS-
CoV-2 infections are acquired through vertical
transmission. Several studies have suggested the
possibility of vertical transmission in neonates
with confirmed COVID-19 who underwent RT-
PCR swab examination at 48 hours postpartum
with a delivery process that was in accordance
with COVID-19 prevention protocol. Recent data
suggest that angiotensin-2 receptor levels are very
low in the placenta, so that vertical transmission
does not occur. Chen et al. [13] reported that there
were no changes in the morphological features of
placentas from COVID-19-infected mothers, and
no nucleic acids were found.

Tracing close contacts is very important to
determine the spread of COVID-19 infection in
the community. The transmission of COVID-19
infection is reported to come significantly from close
contact with family members. The transmission of
COVID-19 in children is thought to be mostly from
family members wholiveathome [14]. Tracing close
contacts was obtained from tracking epidemiology
officers. In this study, the transmission in children
came mainly from family clusters, which was
49.3%. This is similar to a study in China that stated
that 50.8% of COVID-19 transmissions came from
family clusters. Household studies with children as
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index cases have so far been difficult to interpret
due to bias from shared exposure that means
children and their contacts becoming infected
simultaneously, increased exposure of caregivers
to their symptomatic children post-infection, and
underrepresentation of asymptomatic cases. A
study in Korea stated that the potential for children
as the main source of transmission for COVID-19
infection at home is very small. A study mentioned
that only 0.4% of children is the main source of
transmission in the family cluster [15]. This is
presumably because children have less interaction
outside of home than adults. In addition, school
closures during the pandemic in various countries
are also a strategy for controlling the COVID-19
outbreak in children [16, 17]. This is similar in
Bali, school closed during the pandemic to reduce
contact between children.

In this study, there were 12 confirmed cases
of COVID-19 in children with the source of
transmission from religious ceremonies. Since the
first case in Indonesia was announced in March
2020, the provincial government of Bali has made an
appeal toimprove clean and healthy living behaviors
by promoting social and physical distancing. In
Bali, the tradition of religious ceremonies (such
as “Ngaben”) involving large numbers of people
is very risky for the transmission of COVID-19.
A special strategy was issued by the Government
of Bali regarding the implementation of Hindu
ceremonies during COVID-19 in Bali. Limiting the
number of participants in every religious ceremony
in Bali is carried out to prevent transmission. The
other strategy to prevent COVID-19 transmission
was the prohibition of the Ogoh-ogoh festival
(annual parade on the night before Balinese Nyepi,
a day of silence in Bali where all people are obliged
to stay home) and adding another day of prohibition
of going out after Nyepi [18].

Clinical manifestations

A meta-analysis study states that children have
milder clinical manifestations of COVID-19 than
adults, but children with confirmed COVID-19
who have comorbidities are reported to have worse
clinical manifestations. In this study, only 49
(27.1%) out of 181 confirmed COVID-19 children
treated at Sanglah Hospital had comorbidities.
A similar study conducted by Bellino et al. [10]
stated that only 5.4% of children with confirmed
COVID-19 had comorbidities, and 4 of them died.
In contrast to Bixler et al. [19], it was stated that
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75% (91 out of 121 children) of children with
confirmed COVID-19 had at least 1 comorbidity.
Comorbid conditions in these patients include
asthma, obesity, neurological disorders and
cardiovascular disorders. In this study, the most
common comorbidities were hematological-
oncological disorders and obesity. A study in
Madrid showed that the prevalence of COVID-19
infection in children with malignancy was 1.3% in
the first 2 months of the pandemic. It is generally
known that pediatric patients with malignancy who
use immunosuppressant therapy have a higher risk
of developing COVID-19. Tsankov et al. [20] stated
that obese children were associated with a poorer
prognosis of COVID-19 infection. The presence
of high visceral adipose in obese children induces
systemic inflammatory cytokines such as IL-6 and
CRP. The increase in these cytokines correlates
with the severity of COVID-19 infection. In this
study, there were 2 subjects with obesity who had
mild symptoms.

In this study, 10 (0.3%) children with confirmed
COVID-19 died. Sepsis was the most common
cause of death in this study. In general, children
with confirmed COVID-19 have a better prognosis
than the adult population. This is in accordance
with the research results by Bellino et al. [10],
which states that the mortality rate in children
is only 0.1%, with causes of death including
cardiomyopathy, multisystemic genetic disease
(Williams syndrome), malignancy, and heart
failure. A similar study conducted in the United
States stated that the mortality rate for children
with COVID-19 was very low (0.08%) [20].

Children with COVID-19 usually have mild
symptoms, and 15-35% can be asymptomatic
[21]. In this study, 73.5% of children were
asymptomatic. Subjects in this study did not follow
up to determine if they later developed symptoms,
so the true proportion of asymptomatic children
is unknown. Mild symptoms or asymptomatic
cases are thought to be related to exposure and
host factors. During this pandemic, children tend
to stay at home and have little chance of being
exposed to pathogens or other people infected with
COVID-19. Angiotensin-converting enzyme II
(ACE2) is known as the receptor for SARS-CoV-2.
A study revealed that children are less sensitive to
SARS-CoV-2 because the maturity and amount of
ACE2 receptors in children are lower than in adults.
In addition, children more often have a history of
respiratory syncytial virus (RSV) infection and
are thought to have higher antibodies to fight the

www.jpnim.com Open Access

virus than adults [9]. In this study, only 17 (0.5%)
children had anosmia; this result is related to the
fact that anosmia can only be assessed in older
children.

In this study, only 4 children experienced critical
COVID-19. This is similar to the study conducted by
Dong et al. [9], which showed that severe and critical
COVID-19 cases were only 5.2% and 0.6%. They
also found that severe and critical manifestations
were most commonly found in the < 1-year age
group [9, 22]. Several previous studies have stated
that children aged < 1 year have a higher risk of
experiencing severe COVID-19 infection. As in
adults, children with severe COVID-19 can develop
respiratory failure, myocarditis, shock, acute renal
failure, coagulopathy, and multi-organ failure [23].

Children with confirmed COVID-19 who
required hospital treatment were being subjected to
laboratory tests. In this study, laboratory data came
from children with confirmed COVID-19 who
were being treated at Sanglah Hospital, Denpasar,
as a tertiary hospital in Bali. Some subjects were
treated at regional and private hospitals in Bali.
For subjects admitted to regional and private
hospitals, several laboratory examinations could
not be performed because they were not available.
Laboratory parameters used include complete
blood count and inflammatory markers (CRP,
LDH, D-dimer, and procalcitonin). In this study,
the results of the examination of leukocytes,
neutrophils, lymphocytes, platelets, and NLR did
not differ between the mild and severe degree
groups. This is similar to the results of a study
by Zachariah et al. [24], which stated that the
leukocyte count during the first day of treatment
was generally normal (median, 7.6 x 103/uL; IQR,
4.6-11.4 x 10°*/uL). They also found that there was
no significant difference between lymphocytes
levels at the time of the first treatment between
the non-severe and severe groups (median 1,201/
puL and 1,199.5/uL). Thrombocytopenia occurred
in only 14% of cases (median, 248 x 10°/uL; IQR,
18-733 x 10°/uL). Lymphopenia is a consistent
laboratory finding in COVID-19 cases but has no
prognostic value [24].

A significant increase in inflammatory markers
indicates the presence of hyperinflammation
in critically ill patients [25]. In this study,
inflammatory markers such as CRP, LDH, D-dimer
and procalcitonin were higher in the critically ill
group than in other groups. This is in accordance
with the study conducted by Zachariah et al.
[24], which stated that procalcitonin and CRP

Demographic, clinical, and laboratory characteristics of children with confirmed COVID-19 in Bali 7/9
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were significantly increased on the first day of
treatment in the severe COVID-19 group (p <
0.001) [24]. A meta-analysis study by Henrya et
al. [25] also mentioned an increase in CRP, LDH,
procalcitonin and D-dimer in severe COVID-19
children. Children with severe COVID-19 showed
a consistent trend of elevated levels of LDH, CRP
and procalcitonin, similar to studies that have been
reported in adult COVID-19 patients. In addition,
an increase in D-dimer has also been reported
in pediatric patients with severe COVID-19.
The increase in procalcitonin is thought to be
due to secondary bacterial infection in children
hospitalized with pneumonia. Bacterial and viral
coinfection at the time of treatment has been
reported frequently in children with COVID-19.
Therefore, serial monitoring of procalcitonin
is needed as a biomarker of lung and systemic
bacterial infection [25].

The limitation of this study is that this study
is a retrospective study and does not analyze the
relationship between variables. Therefore, this
study was not able to determine risk factors.
This study also did not mention any Multisystem
Inflammatory Syndrome in Children (MIS-C)
or Long COVID. The laboratory data was only
obtained from children with confirmed COVID-19
who were being treated at Sanglah Hospital without
including laboratory results from other hospitals.
Thus, the amount of laboratory data that it was
possible to collect was very small.

Conclusion

From this research, we can conclude that 10.74%
of children confirmed COVID-19, with the highest
incidence of COVID-19 occurring in children aged
12-18 years, few neonates confirmed COVID-19,
and the main source of transmission was household
contacts. Our data showed a number of confirmed
cases of COVID-19 in children with transmission
from religious ceremonies. Most children with
confirmed COVID-19 were asymptomatic. The
most common clinical manifestations were cough
and fever. Inflammatory markers such as CRP,
LDH, D-dimer and procalcitonin were higher in the
critical group compared to other groups.

Ethical clearance
Ethical approval was obtained in this case, and protocols were

approved by the Ethical Committee of the Medical Faculty of
Udayana University/Sanglah General Hospital.

8/9

Journal of Pediatric and Neonatal Individualized Medicine « vol. 10 * n. 2 - 2021

Declaration of interest

The Authors have nothing to disclose. The Authors have no support

or funding to report.

References

1. Chen WH, Strych U, Hotez PJ, Bottazzi ME. The SARS-CoV-2
vaccine pipeline: An overview. Curr Trop Med Rep. 2020;7:61-4.

2. Harrison EA, Wu JW. Vaccine confidence in the time of
COVID-19. Eur J Epidemiol. 2020;35:325-30.

3. Balasubramaniam S, Rao NM, Goenka A, Roderick M,
Ramanan AV. Coronavirus diseease 2019 (COVID-19) in
Children — What we know so far and what we do not. Indian
Pediatr. 2020;57(5):435-42.

4. Bartoncelli D, Guidarini M, Greca AD, Ratti C, Falcinella F,
Lovane B, Dutto ML, Caffarelli C, Tchana B. COVIDI9:
Potential cardiovascular issues in pediatric patients. Acta
Biomed. 2020;91(2):177-83.

5. Indonesia Government Health Department. Situasi Terkini
Perkembangan Novel Coronavirus (COVID-19). Available at:
https://infeksiemerging.kemkes.go.id, last access: 2021 Aug 25.

6. Mon EY, Mandelia Y. Managing COVID-19 infection in
pediatric patients. Cleve Clin J Med. 2020;87(5):1-3.

7. Indonesia Government Health Department. Pedoman Pencegahan
dan Pengendalian Coronavirus Disease (COVID-19), Revisi ke-
5. Jakarta: Indonesia Government Health Department, 2020.

8. Preston LE, Chevinsky JR, Kompaniyets L, Lavery AM,
Kimball A, Boehmer TK, Goodman AB. Characteristics and
disease severity of US children and adolescents diagnosed with
COVID-19. JAMA Netw Open. 2021;4(4):e215298.

9. Dong Y, Mo X, Hu Y, Qi X, Jiang F, Jiang Z, Tong S.
Epidemiology of COVID-19 among children in China.
Pediatrics. 2020;145(6):20200702.

10. Bellino S, Punzo O, Rota MC, Manso MD, Urdiales AM,
Andrianou X, Fabiani M, Boros S, Vescio F, Riccardo F, Bella
A, Filia A, Rezza G, Villani A, Pezzotti P. COVID-19 disease
severity risk factors for pediatric patients in Italy. Pediatrics.
2020;146(4):¢2020009399.

11. Sheth S, Shah N, Bhandari V. Outcomes in COVID-19 positive
neonates and possibility of viral vertical transmission: a narrative
review. Am J Perinatol. 2020;37:1208-16.

12. Etika R, Handayani KD, Hartiastuti SM, Diana V, Harahap A,
Prasetya O, Masturina M. Gambaran klinis dan karakteristik
neonatus dari ibu terkonfimasi Covid-2019 di Rumah Sakit Dr.
Soetomo. Sari Pediatri. 2021;22(5):285-9.

13. Chen H, Guo J, Wang C, Luo F, Yu X, Zhang W, Lin J, Zhao
D, Xu D, Gong Q, Liao J, Yang H, Hou W, Zhang Y. Clinical
characteristics and intrauterine vertical transmission potential of
COVID-19 infection in nine pregnant women: a retrospective
review of medical records. Lancet. 2020;395:809-15.

14. COVID-19 National Emergency Response Center, Epidemiology

and Case Management Team, Korea Centers for Disease Control

Purniti - Sidiartha - Subanada < Mayangsari + Aryani - Adi



Journal of Pediatric and Neonatal Individualized Medicine - vol. 10 * n. 2 - 2021

16.

17.

18.

and Prevention. Coronavirus Disease-19: summary of 2,370
contact investigations of the first 30 cases in the Republic of
Korea. Osong Public Health Res Perspect. 2020;11:81-4.
Davies NG, Klepac P, Liu Y, Prem K, Jit M. Age-dependent
effects in the transmission and control of COVID-19 epidemics.
Nature Med. 2020;26:1205-11.

Klara M, Wagner N, Gauthey M, Moussaoui D, Loevy N, Diana
A, L’Huillier AG. COVID-19 in Children and the dynamics of
infection in families. Pediatrics. 2020;146(2):¢20201576.

Zhu Y, Bloxham CJ, Hulme KD, Sinclair JE, Marcus ZW,
Steele LE, Noye EC, Lu J, Chew KY, Pickering J, Gilks C,
Bowen AC, Short KR. Children are unlikely to have been the
primary source of household SARS-CoV-2 infections. medRxiv.
2020;2020:2020.03.26.20044826. [Preprint].

Wirawan MA, Januraga PP. Forecasting Covid-19 transmission
and healthcare capacity in Bali, Indonesia. J Prev Med Public
Health. 2020;53:158-63.

Bixler D, Miller AD, Mattison CP, Taylor B, Komatsu K, Pompa
XP, Moon S, Karmarkar E, Liu CY, Openshaw JJ, Plotzker RE,
Rosen HE, Alden N, Kawasaki B, Siniscalchi A, Leapley A,
Drenzek C, Angelo MT, Kauerauf J, Reid H, Hawkins E, White
K, Ahmed F, Hand J, Richardson G, Sokol T, Eckel S, Collins
J, Holzbauer S, Kollmann L, Larson L, Schiffman E, Kittle
TS, Hertin K, Kraushaar V, Raman D, LeGarde V, Kinsinger
L, Bullock MP, Lifshitz J, Ojo M, Arciuolo RJ, Davidson,
A, Huynh M, Lash MK, Latash J, Lee EH, Li L, McGibbon
E, Beckles NM, Pouchet R, Ramachandran JS, Reilly KH,
Dufort E, Pulver W, Zamcheck A, Wilson E, Fijter S, Naqvi
O, Nalluswami K, Waller K, Bell LJ, Burch AK, Radcliffe R,
Fiscus MD, Lewis A, Kolsin J, Pont S, Salinas A, Sanders K,
Barbeau B, Althomsons S, Atti S, Brown JS, Chang A, Clarke
KR, Datta SD, Iskander J, Leitgeb B, Pindyck T, Priyamvada
L, Steiner SR, Scott NA, Viens LJ, Zhong J, Koumans EH.
SARS-CoV-2-Associated Deaths Among Persons Aged <21

20.

21.

22.

23.

24.

25.

www.jpnim.com Open Access

Years-United States, February 12-July 31, 2020. MMWR.
2020;69(3):1324-9.

Tsankov BK, Allairea JM, Irvined MA, Lopeza AA, Sauvea
LJ, Vallancea BA, Jacobson K. Severe Covid-19 infection and
pediatric comorbidities: a systematic review and meta-analysis.
Int J Infect Dis. 2021;103:246-56.

Gotzinger F, Garcia BS, Julian AN, Lanaspa M, Lancella L,
Carducci FC, Gabrovska N, Velizarova S, Prunk P, Osterman V,
Krivec U, Vecchio AL, Shingadia D, Arandes AS, Melendo S,
Lanari M, Pierantoni L, Wagner N, L’Huillier AG, Heininger U,
Ritz N, Bandi S, Krajcar N, Roglic S, Santos M, Christiaens C,
Creuven M, Buonsenso D, Welch SB, Bogyi M, Brinkmann F,
Tebruegge M. COVID-19 in children and adolescents in Europe:
a multinational, multicentre cohort study. Lancet Child Adolesc
Health. 2020;4:653-61.

Yasuhara J, Kuno T, Takagi H, Sumitomo N. Clinical
characteristics of COVID-19 in children: A systematic review.
Pediatr Pulmonol. 2020;55(10):2565-75.

Alsohime F, Temsah MH, Al-Nemri AM, Somily AM, Al-Subaie
S. COVID-19 infection prevalence in pediatric population:
Etiology, clinical presentation, and outcome. J Infect Public
Health. 2020;13(12):1791-6.

Zachariah P, Johnson CL, Halabi KC, Ahn D, Sen Al, Fischer
A, Banker S, Giordano M, Manice CS, Diamond R, Sewell TB,
Schweickert AJ, Babineau JR, Carter RC, Fenster DB, Orange
JS, McCann TA, Kernie SG, Saiman L. Epidemiology, Clinical
Features, and Disease Severity in Patients With Coronavirus
Disease 2019 (COVID-19) in a Children’s Hospital in New York
City, New York. JAMA Pediatr. 2020;174(10):¢202430.
Henrya BM, Benoitb SW, Oliveirad MHS, Hsiehe WC, Benoitf
J, Ballout RA, Plebani M, Lippi G. Laboratory abnormalities
in children with mild and severe coronavirus disease 2019
(COVID-19): A pooled analysis and review. Clin Biochem.
2020;81:1-8.

Demographic, clinical, and laboratory characteristics of children with confirmed COVID-19 in Bali 9/9



	Abstract
	Keywords
	Corresponding author
	How to cite
	Introduction
	Methods
	Results
	Discussion
	Epidemiology 
	Transmission 
	Clinical manifestations

	Conclusion
	Ethical clearance
	Declaration of interest
	References
	Table 1
	Table 2
	Table 3
	Figure 1
	Figure 2

