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Abstract

Background: Mild symptoms of COVID-19 in children may lead to delayed or misdiagnosis. Reverse
transcription polymerase chain reaction (RT-PCR) is an approved laboratory method for detecting
COVID-19 virus. Given that COVID-19 is considered an emerging disease, its diagnostic methods in
children have not yet been well compared. Therefore, this study was designed to compare RT-PCR,
lung CT scan, and anti-COVID-19 antibody results in hospitalized children suspected for COVID-109.

Methods: This cross-sectional study was conducted on patients less than 18 years of age, suspected
fot COVID-19, and admitted to Shahid Sadoughi Hospital in Yazd, Iran, from February 2020 to
February 2021. All hospitalized children who had suspected COVID-19 based on their initial clinical
symptoms or signs, and had undergone RT-PCR were included in the study. Demographic data such
as age, sex, contact history with COVID-19 patients, clinical manifestations, outcome, comorbidities,
and information on other paraclinical procedures were collected by checklist.

Results: In total, 53.3% of the patients were male, and 59% were under five years old. The most
common symptom was fever (81%), followed by respiratory distress (34.3%) and diarrhea (26.7%),
and cough (19%). Additionally, a significant relationship was observed between respiratory symptoms
and a positive PCR test (P = 0.020) and positive lung CT findings (P = 0.017). This study failed to
find a significant association between PCR, chest CT scan, and anti-COVID-19 antibody results with
ICU admission, endotracheal intubation, and death (P>0.05).

Conclusions: Our findings showed a significant association between respiratory symptoms, positive
RT- PCR, and positive CT findings. But ICU admission, endotracheal intubation, and death were not
significantly correlated with PCR, chest CT scan, and anti-COVID-19 antibodies.
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1- INTRODUCTION

The novel coronavirus, or severe acute
respiratory  syndrome coronavirus 2
(SARS-CoV-2) was first appeared in
Wuhan, China, in December 2019 and
declared a pandemic by the World Health
Organization (WHO) due to its widespread
transmission. It is still propounded a
serious threat to the health of the people of
the world. (1-3).

The most common manifestations of
COVID-19 in patients are fever, cough,
and fatigue, while other symptoms include
headache, diarrhea, abdominal pain, and
vomiting (3, 4). Considerable evidence
shows that children and adolescents are
less susceptible to infection and less likely
to develop severe illness after infection (5-
7). Even though the symptoms of COVID-
19 in children are similar to those in
adults, they often show milder symptoms
or even are asymptomatic. Out of the
common  symptoms,  gastrointestinal
complaints have been reported more in
children. In addition, it is difficult to
diagnose children with COVID-19 who
have no or mild respiratory symptoms (3,
8, 9). The deceptive nature of
gastrointestinal symptoms compared to
respiratory symptoms in COVID-19 leads
to delay or no diagnosis. Also, some
patients excrete the virus only in the stool
during the disease without any respiratory
symptoms and have negative respiratory
samples (10). Since early detection of
COVID-19 is essential in preventing and
controlling this pandemic, clinical signs
and symptoms alone cannot confirm the
diagnosis of COVID-19, especially for
patients who show early symptoms (11).

Using reverse transcription polymerase
chain reaction (RT-PCR) is one of the
most widely used and accurate laboratory
methods for detecting COVID-19 virus.
Moreover, specific IgM and IgG
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antibodies and radiological examinations,
including chest radiography and chest
computed tomography (CT), are other
COVID-19 diagnostic tests (11, 12). Low
sensitivity of RT-PCR leads to a relatively
high number of false-negative results that
can mistakenly show a patient with
COVID-19 without infection and continue
the undetectable transmission of the virus
(13).

Radiological manifestations of COVID-19
vary between age groups, and High-
resolution computed tomography (HRCT)
findings may be milder in younger patients
(14). Numerous studies in children have
reported normal chest CT in a large
percentage of children with asymptomatic
or mild COVID-19. Due to the
unacceptable percentage of false-negative
cases in children, chest CT scan is not
considered appropriate as a screening tool
to rule out COVID 19 in pediatric patients
with few or no symptoms (8, 12, 15).

In addition to viral nucleic acid assays,
detecting specific antibodies can be
beneficial in diagnosing COVID-19,
including subclinical cases (16, 17). A
positive result portends that the person has
been exposed to severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2).
The presence of IgM antibodies may
indicate an active or recent infection; on
the other hand, IgG antibodies can often
indicate a past infection, although it does
not rule out a recent disease, especially
when IgM antibodies are detected
simultaneously (18).

A noteworthy point about real-time RT-
PCR testing is the risk of eliciting false
negatives and false positives. There are
many reports of undiagnosed suspected
cases with typical clinical manifestations
of COVID-19 and dedicated computed
tomography images. (11)
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Given the emergence of this disease and
the limited experience with diagnostic
methods, the report of our experience in
diagnostic tests for children may share
helpful information with others. Therefore,
this study aimed to explore and compare
the results of RT-PCR (the gold standard
for diagnosis of COVID-19 in this study),
lung CT scan, and specific antibodies in
the diagnosis of hospitalized children with
suspected COVID-19. Furthermore, the
relationship between different diagnostic
methods with the course and outcome of
patients was evaluated.

2- METHODS

This descriptive, cross-sectional study
was conducted on 105 patients less than 18
years old, suspected of having COVID-19
infection, who were admitted to Shahid
Sadoughi Hospital in Yazd, central Iran,
from February 2020, to February 2021.
The ethics committee of Shahid Sadoughi
University of Medical Sciences approved
this study protocol. (Ethics Code:
IR.SSU.REC.1399.076).

All  hospitalized children who were
suspected of having COVID-19 based on
their initial clinical symptoms or signs and
had undergone RT - PCR to confirm the
diagnosis were included in the study. We
used a checklist to collect data. At the
beginning, patient demographic
information such as age, sex, and history
of contact with suspected COVID-19
patients was recorded. Then, information
about patients' clinical symptoms at the
time of referral, outcome, history of
previous diseases and comorbidities, and
information about other paraclinical
procedures were collected in the next
section. A chest HRCT scan was
performed for subjects who had respiratory
symptoms such as tachypnea, respiratory
distress, or oxygen saturation below 95%
at the time of admission or during
hospitalization. COVID-19 IgM and IgG
were tested for suspected cases by negative
RT-PCR during hospitalization. In other
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cases, the antibodies were measured within
one month.

All analyses were done using SPSS
software (SPSS 25, SPSS Inc., Chicago,
IL, USA). The level of statistical
significance in all tests was considered at
0.05.

3- RESULTS

In this study, the results of RT-PCR
test, chest CT scan, and COVID-19
specific antibodies tests were compared in
105 children hospitalized with probable
COVID-19.

Out of 105 cases, 56 (53.3%) were male,
and 49 (46.7%) were female. More than
half of the patients were under five years
old (59%). About 36.2% of participants
had an underlying disease, with chronic
Kidney disease and epilepsy being the most
common. Only 36 patients (36.2 %) had a
history of contact with a suspected
COVID-19 patient. See details in Table 1.
The most frequent complaint in this study
was fever (81%). Other clinical
manifestations were respiratory distress
(34.3%), diarrhea (26.7%), and cough
(19%), respectively.

RT-PCR test was positive in 61.9% of
participants. Moreover, 41% of patients
had positive chest CT findings, including
unilateral or bilateral peripheral ground-
glass opacities or other findings indicating
SARS-CoV-2. Serum-specific antibodies
were detected in 26.7% of cases.

Of the 40 patients suspected of COVID-19
and negative PCR, 30 and 27 underwent
lung CT and specific antibodies, of which
23 and only 10 had positive findings
confirming SARS-CoV-2, respectively.

In this study, there was a significant
relationship between the presence of
respiratory symptoms and a positive PCR
test (P=0.020) as well as positive findings
of lung CT (P=0.017). Nevertheless, no
relationship was found between respiratory
symptoms and anti-COVID-19 antibody
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positivity (P>0.05). Our study did not find
any association between other symptoms
(gastrointestinal, neurological, etc.) with
RT-PCR, lung CT scan, and anti-SARS-
CoV-2 antibodies.

The relationship between PCR test, chest
CT scan, and specific serum antibody

results with the patients' clinical outcomes
was insignificant (P>0.05) (Table 2).

47(44.8 %) 47 patients were admitted to
the ICU. But ICU admission, endotracheal
intubation, and death were no significantly
correlated with PCR, chest CT scan, and
anti-COVID-19 antibodies (P>0.05).

Table-1: Demographic information and underlying diseases of children with suspected

COVID-19
Variables | No. of Children | % of Children
Gender
Male 49 46.7
Female 56 53.3
Age group
<1 month 13 12.4
>1 month — 1 year 26 24.8
>] year- 5 year 23 21.8
>5 year-12 year 36 34.3
>12year 7 6.7
Underlying disease
Yes 38 36.2
No 67 63,8
Total 105 100

Table-2: Frequency distribution of PCR, chest CT scan, and antibody results according to

patient’s clinical outcome

variable Discharge (Good) Death Total P-value
Positive 57(62.6%) 8(57.1%) | 65(61.9%)

PCR Negative 34(37.4%) 6(42.9%) | 40(38.1%) 0.693
Total 91(100%) 14(100%) | 105(100%)
No CT 35(38.5%) 5(35.7%) | 40(38.1%)

Positive 35(38.5%) 8(57.1%) 43(41%)

CTscan eqative 21(23.1%) 1(7.1%) 22(21%) 0.282
Total 91(100%) 14(100%) | 105(100%)
Not checked | 29(31.9%) 7(50%) 36(34.3%)
. Positive 26(28.6%) 2(14.3%) | 28(26.7%)

Antibody = tive 36(39.6%) 5(35.7%) 41(39%) 0.343
Total 91(100%) 14(100%) | 105(100%)

4- DISCUSSION indicate that COVID-19 is less common in

The outbreak of Coronavirus disease
2019 is an unprecedented global public
health challenge. However, reports to date
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children than in adults (19, 20).

According to our study, RT-PCR test was
positive in 61.9% of hospitalized patients
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suspected of having  COVID-109.
Numerous studies still recommend RT-
PCR as the first tool to diagnose the
disease.  Furthermore, RT-PCR is
mentioned as the preferred diagnostic test
for SARS-CoV-2 (21, 22).

The results of the present study showed
that the ratio of males to females was 1.14.
Some studies reported equal gender ratios
in children, while others described the
preference of one gender over the other
(20, 23, 24). In general, it seems that, at
least in children, there is no gender
preference for COVID-19. About 12.4% of
the admitted cases in this study were
newborns, and 59% of the patients were
under five years. Shahbaznejad et al.
reported that 3% and 34% of the patients
in their study were newborns and under
five years, respectively (24). Based on the
study of Dong et al., 40% of cases were
under five years old (25). Qiu et al. and
Shekerdemian et al. declared that 28% and
30% of the cases were younger than five
years, respectively (26,27). This study
revealed that, as in many studies, the most
common complaints of patients at the time
of referral were fever and respiratory
problems (28-31). It should also be noted
that Wang et al. have identified fever and
cough as the most common symptoms in
children (32). A systematic review and
meta-analysis study indicated that fever,
cough, and tachypnea were the most
common clinical signs of COVID-19 (33).
However, de Souza et al. have stated that
fever and respiratory manifestations should
not be considered a COVID-19 hallmark in
children, and a high level of clinical
suspicion is necessary for pediatricians to
diagnose children infected with SARS-
Cov-2 (19).

More than 75% of children with COVID-
19 respiratory symptoms and their PCR
was negative showed abnormal CT
findings on the chest, indicating SARS-
CoV-2 infection. It seems that in cases
where PCR is negative  despite
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considerable clinical suspicion of COVID-
19, performing a CT scan of the lung is
very contributory in diagnosis. One study
noted that chest CT might prepare useful
information for diagnosis and management
in cases with high clinical suspicion and
negative RT-PCR results. However, the
final diagnosis is still based on RT-PCR
(34). A systematic review provides similar
results,  suggesting that computed
tomography may be helpful in cases where
the results of the PCR test are false
negative while the patient is clinically
symptomatic (35). Moreover, other studies
have justified the use of chest CT in
patients with typical clinical symptoms in
highly infected areas or in close contact
with COVID-19-infected patients who
tested negative for RT-PCR (36).

The present study's findings showed that,
apart from respiratory symptoms, other
manifestations of COVID-19, such as
gastrointestinal and neurological
symptoms, were not significantly
associated with a positive RT-PCR test and
positive findings of chest CT. Sinha IP
recommended that chest CT may not be
helpful for children with COVID-19
infection with few or no respiratory
symptoms, and CT changes cannot instruct
clinical decisions well (37). The results of
another study showed that in COVID-19-
positive children with mild upper
respiratory symptoms, chest CT might be
normal in 35-50% of the cases (8).

The recent study did not find a significant
relationship between results of RT-PCR
test, chest CT scan, and specific serum
antibodies with the frequency distribution
of ICU admission, endotracheal intubation,
and mortality rate in the participants
(P>0.05). Thus, it can be said that
physicians cannot predict their patient's
prognosis solely based on radiological
findings or RT-PCR and antibody results
and should determine the treatment plan
based on various factors, especially the
clinical course of patients.
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5- CONCLUSION

More than two-thirds of patients had
positive RT-PCR tests. The results
revealed a significant relationship between
the presence of respiratory symptoms and
positive PCR test and positive lung CT
findings. ICU admission, endotracheal
intubation, and death  were not
significantly correlated with PCR test,
chest CT scan, and anti-COVID-19
antibody results.
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