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PREDICTORS OF CORONAVIRUS DISEASE 2019 
(COVID-19) AMONG PEDIATRIC PATIENTS  
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Abstract. Children are at risk of contracting SARS-CoV-2, but data on risk  
factors for coronavirus disease 2019 (COVID-19) among children are limited  
and inconsistent.  In order to determine predictors of COVID-19 among  
pediatric patients under investigation (PUIs), a retrospective analysis was 
carried at Bamrasnaradura Infectious Diseases Institute, Nonthaburi Province,  
Thailand between March 2020 and April 2021 of pediatric patients under  
15 years of age who met the national case definition of PUIs for COVID-19  
and required medical attention.  Nasopharyngeal and oropharyngeal 
swabs of pediatric PUIs (n = 165; 60% male, median (interquartile range)  
age = 3 (1-8) years) were subjected to SARS-CoV-2 RT-qPCR assay.   
Demographic, clinical, laboratory, and radiographic characteristics 
were compared between RT-qPCR positives (n = 18, 11%) and negatives  
(n = 147, 89%).  Predictors of COVID-19 determined using a multiple logistic  
regression analysis revealed presence of COVID-19 cases in household  
(adjusted odds ratio (aOR) = 12.32, 95% confidence interval (CI): 3.87-39.26, 
p-value <0.001) and body temperature <37.5oC (aOR = 5.48, 95% CI: 1.03-29.27; 
p-value = 0.047) were independent risk factors for COVID-19 among pediatric  
PUIs.  As this was a cross-sectional study conducted at one site, a multi-center  
study involving a larger cohort of patients will be needed to validate the 
findings. 
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INTRODUCTION

Infection of severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) 
emerged in Wuhan, Hubei Province, PR 
China in December 2019, became a local 
epidemic but soon spread beyond its 
borders, with Thailand being the first 
country outside China with an imported 
COVID-19 case (Triukose et al, 2021).   
On 11 March 2020, the World Health 
Organization (WHO) declared the  
infection a pandemic and named the 
disease caused by SARS-CoV-2 as  
coronavirus disease 2019 (COVID-19) 
(WHO, 2020b).  Subsequently, the  
Ministry of Public Health (MOPH), 
Thailand developed a case definition 
of patients under investigation (PUIs) 
for COVID-19 based on clinical and  
epidemiological criteria consistent with 
the United States Centers for Disease 
Control and Prevention (CDC) guidelines  
(Bruminhent et al, 2020). 

COVID-19 in chi ldren has a 
broad spectrum of diseases ranging 
from asymptomatic infection, upper  
respiratory infection, pneumonia, or 
even death, but in general is less se-
vere than in adults (Bellino et al, 2020;  
National Health Commission, 2020), 
thus posing a challenge in distinguishing 
between COVID-19 and other common 
pediatric illnesses, particularly acute 
respiratory infection.  To date, there are 
limited data globally on the efficacy and 
safety of available COVID-19 vaccines in  
children (Nagakumar et  a l , 2021).   
In addition, protecting young children 

against COVID-19 is extremely difficult 
due to their limited self-independence and  
inability to wear the facemask (WHO, 
2020c).  As a result, children remain at risk of  
contracting SARS-CoV-2, especially if 
their close contacts have COVID-19. 

Only a few studies have been  
conducted to determine the risk factors 
of COVID-19 in children, and findings  
are  inconsis tent  among studies  
(Murillo-Zamora et al, 2020; Arslan et 
al, 2021).  Here, predictors of COVID-19 
among pediatric PUIs at a national  
infectious diseases hospital in Thailand  
were determined using history,  
physical examination, routine laboratory 
testing, and chest radiographic data to 
facilitate early identification, isolation, 
and prompt treatment, thereby enabling 
effective allocation of medical resources,  
a particular necessity in low- and  
middle-income developing countries.

MATERIALS AND METHODS

Study population and design

We performed a retrospective  
analysis from March 2020 to April 2021 
of pediatric patients under 15 years 
of age who met the Thai national case  
definition of PUIs for COVID-19 requiring  
medical attention at the Bamrasnaradura  
Infectious Diseases Institute (BIDI),  
a designated national hospital for  
emerging infectious diseases in Thailand.   
The medical histories of pediatric  
COVID-19 PUIs were retrieved from 
the database of BIDI epidemiological  
unit.  All pediatric patients who 
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sought medical attention at BIDI had 
been assessed for PUI case definition 
by triage nurses and validated by  
epidemiologists (see below).  Further 
consultation with attending pediatric 
infectious diseases specialists was sought 
in asymptomatic cases who had close 
contact with persons suspected of or  
confirmed with COVID-19 to assess 
the risk of contracting SARS-CoV-2.   
Findings of the SARS-CoV-2 RT  
q u a n t i t a t i ve  ( q ) - P C R  a s s a y  o f  
nasopharyngeal and oropharyngeal  
s w a b s  f r o m  P U I s  r e q u i r i n g  
hospitalization in isolation rooms for 
disease containment were retrieved.  
Patients were monitored daily until 
discharge.  Patients with incomplete 
medical records were not included in 
the study. 

The research protocols  were  
approved by BIDI Institutional Review 
Board (approval no. S022h/63 ExPD).  
Prior written consent was not required 
as names of the patients were redacted.

PUI case definition

The national case definition of 
PUI for COVID-19 as published by the  
Department of Disease Control, MOPH, 
Thailand on 2 March 2020 (Department 
of Disease Control, 2020) was followed: 
(i) patient with any of the following 
symptoms, ie history of fever or body 
temperature ≥37.5oC, or development of 
respiratory symptoms, such as cough, 
rhinorrhea, sore throat, anosmia, ageusia,  
tachypnea, shortness of breath, or  
difficulty breathing, in the 14 days 

preceding onset of symptoms along with 
risk factors of COVID-19 acquisition, 
namely, (a) traveled to/from, contacted 
people who traveled to/from, or resided  
in countries or areas with ongoing  
COVID-19 transmission; (b) with risk 
occupation, such as working in crowded 
place, closed space, or in close contact 
with tourists; (c) close contact with  
suspected or confirmed COVID-19  
i n d i v i d u a l  w i t h o u t  w e a r i n g  
appropriate  personal  protect ive  
equipment; or (d) high-risk community 
exposure, such as visiting crowded place 
or closed space (eg market, school, public  
transportation) as announced by  
Provincial Communicable Diseases 
Committee; (ii) pneumonia that was (a) 
severe, (b) with etiology undetermined 
within 48-72 hours, or (c) suspected of 
being COVID-19 as diagnosed by an 
attending physician; and (iii) cluster  
(≥5 cases) of acute respiratory infection 
in the same place within a week that had 
an epidemiological linkage. 

Data collection

Data on epidemiologic, clinical,  
laboratory, and chest radiographic 
findings from the first day of admission 
(unless indicated otherwise), along with 
clinical classification and outcomes 
data, were collected from BIDI medical  
records.  The highest temperature 
was defined as the highest recorded  
axillary temperature measured during  
hospitalization, and the minimum  
oxygen saturation was the lowest  
recorded oxygen saturation measured 
by a pulse oximeter (SpO2) during  
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hospitalization.  RT-qPCR testing 
was done in all patients, and then the  
patients were categorized into two groups,  
C O V I D - 1 9  a n d  n o n - C O V I D - 1 9 ,  
according to their SARS-CoV-2 RT-qPCR 
results.  Initial investigations included 
chest radiograph and complete blood 
count (CBC), with relative lymphocytosis 
defined as percent lymphocyte >40%. 

Clinical classification

Clinical classification was divided  
into three categories according to  
diagnosis upon discharge, namely,  
asymptomatic,  acute respiratory  
infection (ARI), and non-ARI.  ARI group 
was further classified according to WHO 
(2020a) guidelines on COVID-19 into 
(a) upper respiratory tract infection; 
(b) non-severe pneumonia (cough or  
difficulty in breathing, accompanied 
by rapid breathing (≥60, ≥50, ≥40, and 
≥30 breath/minute for <2 months, 2-11 
months, 12 months-5 years, and >5 years 
of age, respectively), and no signs of  
severe pneumonia; (c) severe pneumonia  
(cough or difficulty in breathing, 
in addition to more than one of the  
following: central cyanosis or SpO2 <90%, 
severe respiratory distress (eg grunting 
or very severe chest indrawing), signs 
of pneumonia with any general danger 
sign, namely, inability to breastfeed 
or drink, lethargy or unconsciousness, 
or convulsion; and (d) critical case 
(acute respiratory distress syndrome, 
shock, sepsis, septic shock, or multiple  
organ failure).  Non-ARI patients were  
classified based on the discharge  
diagnosis.

Statistical analysis

Data are presented as frequency, 
mean ± standard deviation (SD), or 
median and interquartile range (IQR).  
Categorical variables were compared 
using a Chi-square test or Fisher’s  
exact test.  Continuous variables were  
compared using Student’s t-test for  
normal ly  d i s t r ibuted  data  and 
Mann-Whitney U test for skewed data.  
Multiple logistic regression analysis 
was carried out to determine predictors 
of COVID-19 among pediatric PUIs for 
COVID-19.  Variables with p-value <0.05 
in univariate analysis were included in 
multivariate analysis after assessment 
of multicollinearity.  A p-value <0.05 
was considered statistically significant.  
Statistical analysis was performed using 
STATA/IC for Windows, version 15.1 
(StataCorp, College Station, TX).

RESULTS

Of pediatric patients (n = 655) who 
underwent SARS-CoV-2 RT-qPCR 
at BIDI, Nonthaburi Province from 
March 2020 to April 2021, 165 patients 
met the case definition of  PUIs for  
COVID-19, had a median (IQR) age of 3  
(1-8) years, 60% were male and 96% of Thai  
citizenship (Table 1).  SARS-CoV-2 
RT-qPCR confirmed 11% of PUIs 
had COVID-19, among whom only 
one (6%) presented a comorbidity  
(immunocompromised status), while 
among non-COVID-19 PUIs, 16%  
presented comorbidities.  There were no 
significant differences between the two 
groups in terms of gender proportion,  
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median age (although the non-COVID-19 
group had a lower median value), age 
distribution, and nationality (~95% Thai). 

COVID-19 PUIs had a history 
of significantly more contacts with  
household members with COVID-19 
(Table 2).  Surprisingly, among the 
non-COVID-19 PUIs, 60% had a history 
of exposure to a high-risk community.   
At admission, one-third of COVID-19  
PUIs (n =  6) were asymptomatic  
compared to  2% (n  =  3 )  in  the  
non-COVID-19 group (Table  3) .   
Symptoms in both groups included  
fever or body temperature ≥37.5oC and/
or respiratory problems.  The CBC  
profile did not reveal significant  
differences between the two groups, with 
the exception of percent lymphocytes  
and relative lymphocytosis, which 
were significantly higher, and percent  
neutrophils, which was significantly 
lower in the COVID-19 group.  Among 
the PUIs whose chest radiograph results 
were available, those in the COVID-19 
group did not present significantly 
more chest abnormalities, except for two  
patients (11%) in the COVID-19 group 
with ground-glass opacity compared to 
one (1%) in the non-COVID-19 group, 
and two in the non-COVID-19 group 
(1%) with pleural effusion and none, to 
be expected due to the low prevalence, 
in the COVID-19 group.

During hospitalization at BIDI, 
COVID-19 compared to non-COVID-19 
PUIs had significantly less frequent  
fever episodes, lower median peak (37.4 
vs 38.9oC) and lower maximum (<37.5  

vs 39.0oC) body temperature, and were 
less likely to present gastrointestinal 
symptoms, including nausea/vomiting, 
diarrhea, and abdominal pain (Table 3).  
Anosmia and ageusia were not found.

During the period of admission at 
BIDI, in terms of clinical classification,  
more COVID-19 compared to non- 
COVID-19 PUIs  presented with  
non-severe pneumonia (39 vs 18%) and 
asymptomatic SARS-CoV-2 infection  
(22 vs 2%) (Table 4).  There were no cases 
with severe or critically ill COVID-19.  The 
majority of non-COVID-19 patients (75%) 
were diagnosed with acute respiratory  
infection, primarily of the upper  
respiratory tract (54%), followed by acute 
gastrointestinal infection (9%).  Diarrhea 
was the most frequently encountered 
complication in both groups, but there 
were no statistically significant differences  
in terms of complications or outcomes 
between the two groups (Table 4).

Univariate analysis was carried out 
to identify factors significantly associated  
with COVID-19 PUIs (p-value <0.05), 
these being a history of contact with 
household members with COVID-19 
and, at admission, absence of fever, 
body temperature <37.5oC, absence of  
gastrointestinal symptoms, lower percent  
neutrophils, higher percent lymphocytes,  
and relative lymphocytosis (Table 5).  
Multivariate analysis was then used to 
identify independent factors, revealing 
a history of contact with household  
members with COVID-19 and a body 
temperature <37.5oC at the time of  
admission as predictors of COVID-19. 
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Table 3

Clinical characteristics of pediatric patients under investigation for COVID-19 upon 
admission at Bamrasnaradura Infectious Diseases Institute, Nonthaburi Province, 

Thailand (March 2020 - April 2021)

Characteristic COVID-19
(n = 18)

Number (%)

Non-COVID-19 
(n = 147)

Number (%)

p-value*

Symptom

Asymptomatic 6 (33) 3 (2) <0.001

Fever 9 (50) 131 (89) <0.001

Respiratory symptom 11 (61) 118 (80) 0.063

Cough 7 (39) 82 (56) 0.175

Nasal congestion/rhinorrhea 7 (39) 74 (50) 0.359

Sore throat 2 (11) 35 (24) 0.223

Dyspnea 1 (6) 20 (14) 0.333

Tachypnea 1 (6) 14 (9) 0.580

Gastrointestinal symptom 2 (11) 56 (38) 0.024

Nausea/vomiting 2 (11) 40 (27) 0.139

Diarrhea 0 25 (17) 0.058

Abdominal pain 0 2 (1) 0.619

Other 3 (17) 34 (23) 0.535

Headache 1 (6) 24 (16) 0.229

Myalgia 1 (6) 6 (4) 0.770

Rash 1 (6) 9 (6) 0.924

Combined respiratory and  
gastrointestinal symptoms

2 (11) 39 (26) 0.153

Duration between symptom onset and 
testinga (days), median (IQR)

2 (1-4) 1 (1-2) 0.112
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Table 3 (cont)

Characteristic COVID-19
(n = 18)

Number (%)

Non-COVID-19 
(n = 147)

Number (%)

p-value*

Physical examination

Highest temperature (oC), median (IQR) 37.4 (37.1-37.7) 38.9 (37.9-39.6) <0.001

Highest temperature range

<37.5oC 12 (66) 21 (14) <0.001

37.5-37.9oC 3 (17) 16 (11) 0.468

38.0-38.9oC 3 (17) 38 (26) 0.395

≥39oC 0 71 (48) <0.001

Tachypneab 1 (6) 8 (5) 0.984

Minimum SpO2 (%), mean ± SD 97.4 ± 0.9 98.0 ± 1.6 0.143

≥96 18 (100) 141 (96) 0.383

<96 0 6 (4) 0.383

Breath sound

Normal 17 (94) 128 (87) 0.366

Rhonchi 1 (6) 12 (8) 0.698

Crepitation 0 4 (3) 0.479

Wheezing 0 3 (2) 0.541

Complete blood count 12 (67) 142 (97)

Hemoglobin (g/dl), median (IQR) 12.8 (12.0-13.6) 12.2 (11.4-12.8) 0.072

White blood cell count, ×109 cells/l, 
median (IQR)

8.0 (6.0–12.7) 10.3 (7.9–14.7) 0.155

Neutrophil, %, median (IQR) 40.0 (22.0-51.5) 61.5 (49.0-76.0) <0.001

Lymphocyte, %, median (IQR) 49.5 (40.0-66.0) 29.0 (16.0-40.0) 0.001

Relative lymphocytosisc 15 (83) 40 (27) <0.001

Platelet count, ×109 cells/l, median 
(IQR)

310 (287-396) 282 (242-357) 0.148
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Table 3 (cont)

Characteristic COVID-19
(n = 18)

Number (%)

Non-COVID-19 
(n = 147)

Number (%)

p-value*

Chest radiograph 17 (94) 112 (76)

Normal 3 (17) 31 (21) 0.557

Abnormal 14 (78) 81 (55) 0.557

Thickened lung marking 8 (44) 56 (38) 0.602

Interstitial infiltration 5 (28) 18 (12) 0.073

Ground-glass opacity 2 (11) 1 (1) 0.002

Patchy infiltration 1 (6) 8 (5) 0.984

Pleural effusion 0 2 (1) NA

*Significant if <0.05
aOnly symptomatic patients were included in the estimation of median (IQR) duration of  
symptom onset and testing (12 and 144 patients in COVID-19 and non-COVID-19 group  
respectively); bAbnormal rapid breathing (≥60, ≥50, ≥40, and ≥30 breaths/minute for patients 
<2 months, 2-11 months, 1 year-5 years, and >5 years of age, respectively); cLymphocyte >40%

g/dl: gram per deciliter; IQR: interquartile range; l: liter; NA: not applicable; SD: standard 
deviation; SpO2: oxygen saturation measured using pulse oximeter

DISCUSSION

COVID-19  has  a  s ign ificant  
impact on a nation’s public health and  
healthcare system, economy and  
education (Carter et al, 2020; Kuhfeld et 
al, 2020).  Since March 2020, Thailand  
has experienced three waves of  
local COVID-19 outbreaks.  The first 
two waves, occurring in March and  
December 2020, were confined to  
communities and did not result in a  
significant number of children with 
COVID-19, while the third wave,  
beginning in April 2021, spread among 

households, resulting in numerous 
pediatric COVID-19 cases (Royal College  
Pediatricians of Thailand, 2021).   
Our study at a single hospital in  
Nonthaburi Province, Thailand reflects 
the COVID-19 situation in the country, 
with the highest prevalence of pediatric 
COVID-19 PUIs (80%) and the majority 
of COVID-19 diagnoses (89%) occurring 
in April 2021. 

Over the one-year study period, 
COVID-19 prevalence among pediatric  
PUIs in the study was comparable to 
previous studies in children, 16% in 
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Table 4

Clinical classifications, complications and outcomes of pediatric patients under  
investigation for COVID-19 during admission at Bamrasnaradura Infectious  

Diseases Institute, Nonthaburi Province, Thailand  
(March 2020 - April 2021)

Classification, complication and  
outcome

COVID-19 
(n = 18)

Number (%)

Non-COVID-19 
(n = 147)

Number (%)

p-value*

Clinical classification

Asymptomatic 4 (22) 3 (2) <0.001

Acute respiratory infection 14 (78) 111 (75) 0.832

Upper respiratory infection 7 (39) 80 (54) 0.213

Non-severe pneumonia 7 (39) 26 (18) 0.034

Severe pneumonia 0 4 (3) NA

Acute gastrointestinal infection 0 13 (9) NA

Dengue infection 0 7 (4) NA

Viral exanthem 0 5 (3) NA

Febrile convulsion 0 5 (3) NA

Others 0 7 (4) NA

Complication and outcome 10 (56) 62 (42)

Diarrhea 10 (56) 53 (36) 0.108

Sinusitis 0 3 (2) NA

Required low-flow oxygen therapy 1 (6) 6 (4) 0.770

Required high-flow oxygen therapy 0 2 (1) NA

Required mechanical ventilation 0 1 (1) NA

Required ICU admission 1 (6) 3 (2) 0.148

Others 0 4 (3) NA

*Significant if <0.05

ICU: intensive care unit; IQR: interquartile range; NA: not applicable
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Mexico (Murillo-Zamora et al, 2020) 
and in adults, 8-13% in Thailand  
(Bruminhent et al, 2020; Sirijatuphat et al, 
2021).  COVID-19 prevalence is even lower  
(1-2%) among patients without risk 
factors (Sastry et al, 2020; Alsuhaibani  
et al, 2021).  Due to the low prevalence 
of COVID-19 among children, a targeted 
approach based on PUI case definition 
is currently being used in Thailand to 
identify children at risk of COVID-19 in 
a hospital setting (Department of Disease 
Control, 2020).  Occasionally, a universal 
screening is employed during periods 
of high prevalence, in particular among 
patients undergoing surgery, procedures 
involving generation of aerosol, or prior 
to admission. 

As risk factors for contracting  
SARS-CoV-2 are unclear, a comparative 
study was undertaken at BIDI over a 
one-year of sociodemographic factors, 
previous history of possible contact 
with risk persons and situations, clinical  
p r e s e n t a t i o n s ,  a n d  l a b o r a t o r y  
investigations of pediatric PUIs for  
COVID-19 at the time of admission.   
From univariate analysis, factors  
significantly associated with detection of 
SARS-CoV-2 infection were subsequently  
subjected to a multivariate analysis 
to determine independent factors,  
namely,  history of  contact  with  
household member(s) with COVID-19  
and a body temperature <37.5oC at the 
time of admission.

The importance of adult household 
contacts with COVID-19 as a predictor 
of pediatric COVID-19 has been reported 

(Madewell et al, 2020; Murillo-Zamora et 
al, 2020; Arslan et al, 2021).  Conversely,  
older children and adolescents can also 
transmit the infection to vulnerable  
family members, particularly the  
elderly or those with underlying  
medical conditions (Chu et al, 2021).   
However,  exposure to high-risk  
communities, which has been reported 
as a significant source of COVID-19  
transmission in adults (Fisher et al, 2020), 
played no significant role in our study 
because numerous public health and 
social measures were implemented to 
mitigate COVID-19 transmission during 
the study period, including physical  
d i s t a n c i n g ,  d i s c o u r a g e m e n t  o f  
unnecessary travel outside home,  
avoidance of crowded places and closed 
spaces with poor ventilation, wearing 
of facemask, regular hand hygiene, and 
limited in-person learning or school 
closure (Zhang et al, 2020a).  However, 
additional research will be needed to  
determine the role of high-risk community  
exposure in SARS-CoV-2 transmission 
to children following relaxation of  
mitigation measures.

A precautionary assumption 
of infection among pediatric PUIs 
for COVID-19 is a wise step as the  
majority of children with COVID-19 are  
asymptomatic or mildly symptomatic  
( Jiehao et  al , 2020).  We observed  
one-third of pediatric patients with  
COVID-19 were asymptomatic at  
admission.  Thus, determination of a 
history of close contacts with COVID-19 
individuals is an important critical 
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strategy for identifying potential cases 
of SARS-CoV-2 infection (Bi et al, 2020).

We noted a history of fever in 
approximately half of the children at 
admission who subsequently were  
tested posit ive for  SARS-CoV-2  
infection.  However, among children 
presenting with symptoms putative of 
COVID-19, the proportion of those with 
a history of fever is significantly lower 
in those who were subsequently tested  
positive for SARS-CoV-2 than those  
who were tested negative.  Previous  
studies reported that more than half  
of children with COVID-19 do not  
exhibit fever as a presenting symptom,  
in contrast to adults with COVID-19  
(Lu et al, 2020; Islam et al, 2021).  As no  
pediatric PUIs in the COVID-19  
group had a body temperature of 39.0oC, 
children  who present with high-grade 
fever should be investigated (in addition 
to COVID-19) for other respiratory viral 
infections, dengue in tropical regions 
(Harapan et al, 2021; Islam et al, 2021) and 
leptospirosis particularly during floods 
in the rainy seasons (Li and Bao, 2021).

Gastrointestinal symptoms, in  
particular nausea and vomiting,  
abdominal pain, and diarrhea are  
frequently observed in pediatric  
COVID19 patients, and occur before, 
concurrent with, or after development of  
respiratory symptoms (Akobeng et al, 2020;  
Al-Beltagi e t  a l ,  2021). We noted  
approximately half of pediatric COVID-19  
patients developed diarrhea during 
hospitalization rather than at the time 
of admission. 

Pneumonia was present in half of 
the pediatric COVID-19 cases despite the  
absence of severe symptoms as similarly 
reported previously (Qiu et al, 2020).  
Chest radiographs detected abnormalities  
in up to 78% of the COVID-19 cases, 
the majority of which were non-specific 
(Wang et al, 2020).  Ground-glass opacity 
is the most common abnormal radiologic 
finding in COVID-19 (Zhang et al, 2020b; 
Cui et al, 2021), but accounting for only 
11% in our study.

Regarding laboratory findings, 
the majority of COVID-19 patients in 
our study had normal CBC profiles, 
with the exception of relatively higher  
percent lymphocytes, lower percent 
neutrophils, and relative lymphocytosis.  
Lymphocytes are essential in the host 
defense mechanism and inflammatory 
response during SARS-CoV-2 infection,  
with percent lymphocytes >20%  
within 10-12 days post-symptom onset in  
patients  with mild to moderate  
COVID-19 (Azkur et al, 2020), similarly 
observed among the majority of our 
COVID-19 pediatric patients and was 
associated with a favorable outcome. 

Our study possessed several 
strengths compared to other similar 
studies.  Firstly, the study was conducted  
over a one-year period and included  
patients from communities with both low 
and moderate COVID-19 transmission.  
Secondly, we employed data on history, 
physical examination, laboratory tests, 
and chest radiography, that are applicable  
to any hospital to identify predictors 
of COVID-19 among pediatric PUIs.  
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And thirdly, patients were monitored 
daily during their hospitalization.  On 
the other hand, the study also suffered 
from some limitations: (i) the study was  
conducted in a single (infectious diseases)  
hospital and the results do not represent  
conditions in other hospitals across 
the country, (ii) COVID-19 pediatric 
patients with atypical features, such as  
gastrointestinal, ocular, dermatological, 
and/or non-specific symptoms, may have 
been missed by the PUI case definition 
employed, which is primarily focused on 
fever and/or respiratory symptoms, (iii) 
there was a small proportion of patients 
with comorbidities that increase risk of 
developing severe COVID-19, and (iv) 
physical examination data were limited 
owing to concerns over the contagious 
nature of SARS-CoV-2. 

In conclusion, our study discovers  
i n d e p e n d e n t  p r e d i c t o r s  o f  
COVID-19 among pediatric patients  
under investigation were (i) a history 
of household contacts with COVID-19 
and (ii) body temperature <37.5oC at 
the time of admission.  In addition, the  
national health authorities should  
update the pediatric PUI case definition for  
COVID-19 on a regular basis to enable 
early detection and control of COVID-19 
in children.
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