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Pediatrik COVID-19 Vakalarinda Akciger Bilgisayarh Tomografisi Ne Kadar Degerli ?

How Valuable is Chest Computed Tomography in Pediatric Patients with COVID-19 ?
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Amag: COVID-19’1lu pediatrik hastalarin tani ve tedavi-
sinde bilgisayarli gogiis tomografisinin (BT) Onemini
aragtirmayi amagladik.

Materyal ve Metot: Mart 2020-Nisan 2020 tarihleri
arasinda ¢ocuk klinigimizde COVID-19 siiphesi ile izle-
nen 45 ¢ocuk hastanin klinik ve radyolojik bulgulari, has-
tanemizin elektronik kayit sisteminden elde edilerek de-
gerlendirildi.

Bulgular: Olgularin 24’1 kiz, 21’1 erkek ve ortanca yas
177 (20-215) aydi. Otuz iki hastanin SARS-CoV-2 RT-
PCR sonucu pozitif, 13 hastanin ise negatifti. En sik gorii-
len semptom Oksiiriik (%87) idi. Hastalarin %73.3’linde
COVID-19 tanist olan kisi ile temas 6ykiisii vardi. Olgula-
rin 30’unda COVID-19 u diisiindiiren gogtis BT bulgulari
vardi. RT-PCR sonuglari ile akciger BT bulgular1 arasinda
anlaml iliski yoktu. Akciger BT derecelendirmesi ile
serum CRP diizeyleri arasinda anlamli iligki bulundu (p<
0.01).

Sonug¢: Calismamizda pediatrik olgularda gogiis
BT'nin COVID-19 tanisinda ek bir avantaji olmadigini
gozlemledik. Bu nedenle, CT iliskili potansiyel radyasyo-
na maruziyet dikkate alindiginda, doktorlar ¢ocuklarda
klinik bulgulara dikkat etmeli.

Anahtar Kelimeler: Akciger BT, COVID-19, ¢ocuk

ABSTRACT

Objective: We aimed to investigate the importance of
chest computerized tomograpgy (CT) in diagnosis and
treatment of pediatric patients with COVID-19.

Materials and Methods: The clinical and radiological
findings of 45 children with suspected COVID-19 admited
to our pediatric clinic between March and April, 2020
were retrospectively valuated from medical records.
Results: The median age was 177 (range 20-215)
months, 24 of the patients were girl sand 21 were boys.
RT-PCR results of 32 children were SARS-CoV-2 posi-
tive and 13 out of 45 tests were negative. The most com-
mon symptom was cough (87%). 73.3% of the patients
had a history of contact with an infected person. Chest CT
findings revealed as COVID-19 among 30 children. There
was no significant relationship between RT-PCR results
and chest CT findings. A significant correlation was found
between chest CT severity and serum CRP levels (p
<0.01).

Conclusion: In our study, we observed that chest CT
does not have an additional advantage in COVID-19 diag-
nosis in pediatric cases. Therefore, considering the poten-
tial radiation exposure associated with CT scan, physi-
cians should beware of Clinical symptoms in children.
Keywords: Chest CT, children, COVID-19
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INTRODUCTION

The new coronavirus 2019 (2019-nCoV), which first
appeared in Wuhan, China's Hubei province in De-
cember 2019, was reported by the World Health
Organization as a cause of coronavirus disease 2019
(COVID-19) on February 11, 2020."* The 2019-
nCoV, also referred to as Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2) by The
International Committee on Taxonomy of Viruses,
has increasingly spread all over the world and was
declared a global epidemic on March 11, 2020.**
The incidence of COVID-19 in children is relatively
low frequent and milder comparing with adults. The
clinical and imaging findings of pediatric patients
with COVID-19 infection were limited.’In published
studies, the prevalence of pediatric COVID-19 is
between 0.8% and 4.8%, and 90% of the cases are
asymptomatic or present with mild symptoms.®®

A growing number of published studies, systematic
review and meta-analysis determined the clinical
characteristics and diagnostic features of COVID-
19.7° In the laboratory findings, characteristic have
not been determined yet in children with COVID-19.
Studies have reported an increase in lymphopenia
and elevation of inflammatory markers, such as C-
reactive protein (CRP) and erythrocyte sedimenta-
tion rate (ESR).*® While conducting (performing)
this study, we aimed to evaluate the importance of
chest computed tomography (CT) in diagnosis and
treatment of pediatric COVID-19 cases.”

MATERIALS AND METHODS

This study started after the approval of the Universi-
ty of Health Sciences, Umraniye Training and Re-
search Hospital Medical Scientific and Ethical com-
mittee (Date: 28/04/2020, decision no: 139). 235
suspected or confirmed COVID-19 cases aged be-
tween 0 and 18 years, who admitted to the Pediatric
Emergency Unit of Sancaktepe Training and Re-
search Hospital between March 11, 2020 and April
26, 2020, was retrospectively evaluated. Seventy-
three cases required chest CT due to underlying dis-
ease, abnormal vital signs or physical examination
findings, and worsening during follow-up were eval-
uated. Twenty-eight cases were excluded due to neg-
ative real-time reverse-transcriptase—polymerase-
chain-reaction (RT-PCR) test for SARS-CoV-2,
normal chest CT images, incompatible CT findings
with COVID-19.

Patients' age, gender, contact history, symptoms,
disease severity, RT-PCR results, white blood cell
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(WBC) count and serum C-reactive protein (CRP)
levels, radiological imaging features, and details
about the follow-up period and treatment, were rec-
orded. Chest CT findings were evaluated by two
experienced radiologists in accordance with the Tho-
racic Imaging for COVID-19 Infection version 2 of
the British Society of Thoracic Imaging (BSTT)."

CT results were categorized as normal, probable

COVID-19 and classic COVID-19, indeterminate

COVID-19 and non-COVID-19 according to the

BSTI'’. The COVID-19 disease severity was evalu-

ated with clinical and imaging findings:"'

e Asymptomatic; cases without clinical symptoms,
normal chest radiography and positive RT-PCR
or serum specific antibody test.

e Mild; cases with symptoms of upper respiratory
tract infections or gastrointestinal symptoms
(such as nausea, vomiting, abdominal pain and
diarrhea) without pneumonia.

e Moderate; cases with typical COVID-19 signs
and symptoms (such as fever, cough, shortness of
breath, and signs of listening in the lungs) and /
or chest imaging that suggest pneumonia.

o Severe; cases with tachypnea, oxygen saturation
<92 on room air, dyspnea, confusion, nutritional
difficulties and dehydration.

o (ritical; cases with multiorgan insufficiency,
shock, mechanical ventilation requirement or
followed at intensive care unit.

Statistical analysis of data was performed using

SPPS 22.0; Analyz-it and Medcalc statistical pro-

grams. Demographic data are summarized as num-

ber, mean and standard deviation. To test if the data
set fits the normal distribution curve, the Kolmogo-
rov-Smirnov test was used for samples larger than

50, and the Shapiro-Wilk test was used for smaller

samples. The comparison of categorical variables

was performed using Fisher’s exact test. For the
comparison of two groups of numerical values, the

Mann-Whitney U test was used for samples without

normal distribution, and the independent samples t-

test was used for samples with normal distribution.

Mann Whitney U test was used to compare numeri-

cal values in three groups for samples without nor-

mal distribution, and one-way analysis of variance

(ANOVA) was used for samples with normal distri-

bution. After multiple comparisons to assess which
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group(s) caused the differences, Bonferroni compar-
ison test used. Spearman’s rho correlation test was
used to compare samples with continuous variables.
In all tests we accepted statistical significance level
as p<0.05.

RESULTS

The clinical and radiological findings of 45 children
with suspected COVID-19 have been evaluated. The
median age was 177 (range 20 — 215) months, 24
(53%) were girls and 21 (47%) were boys. Among
symptomatic cases, 12 (27%) had no previous expo-
sure history, 21 (46%) had one, 12 (27%) had two
contact history. The most common symptom was
cough (39/45, 87%), the least common symptom
was loss of smell and taste (2/45, 4%). Eighteen
cases had multiple symptoms (18/45, 40%). Fever
10 (22%), respiratory distress 8 (18%) and vomit-
ing / diarrhea were observed in 8 (18%) cases. Four-
teen (31%) cases were classified as mild, 26 (58%)
cases as moderate, 2 (4%) cases as severe, 3 (7%)
cases as critical according to the discase severity.
Twenty-three (51%) patients were hospitalized, and
22 (49%) patients were followed at home (Table 1).
RT-PCR result was positive for SARS-CoV-2 in 32
(71%) patients and negative in 13 (29%) patients.
Laboratory and radiological findings of cases were
shown in Table 2. Lymphopenia was found in 20
(44.4%), and elevated serum CRP levels in 25
(55.5%) patients. Chest radiography was performed
in 40 children, it was observed that 18 (45%) of
them 40 children had normal chest radiography and
22 (55%) had abnormal findings. A significant in-
verse correlation was found between haemoglobin
levels and serum CRP levels, and neutrophil lym-
phocyte ratio (NLR) (p: 0.03, p <0.01, respectively).
Furthermore, a significant correlation was found
among platelet and eosinophil, lymphocyte, neutro-
phil and WBC values (p=0.02, p <0.01, p <0.01, p
<0.01).

When we evaluated chest CT images according to
the RT-PCR results, 14 (31%) images were normal,
26 (58%) were consistent with classic / probable
COVID-19, four (9%) were indeterminate for
COVID-19 and one (2%) was non COVID-19
(Figure 1). The CT scan images were severe only in
5 (16.7%) out of 30 children with classic/probable/
indeterminate COVID-19 predominant pattern, mod-
erate in 8 (26.7%) and mild in 17 (56.6%). A signifi-
cant correlation was found between chest CT severi-
ty and C-reactive protein (CRP) (p <0.01) (Figure
2). Figure 3 shows the chest radiography and CT
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scan image of a 10-year-old girl (SARS-CoV-2 posi-
tive) with a contact history, fever, cough and fatigue.

DISCUSSION AND CONCLUSION

It has been reported that the new coronavirus rarely
affects children however might be present with dif-
ferent symptoms.”™ We conducted this study to in-
vestigate whether there are different findings to help
us diagnose COVID-19 in children. Studies revealed
that children of all ages are susceptible to SARS-
CoV-2 infection. In United States, among 2.572
children with COVID-19, the median age was 11
years (range 0—17 years) and the majority of chil-
dren were aged 15-17 years,'" like our study. Con-
trary to slightly male predominance in published
studies, the gender difference (53% female, 47%
male) in our study was found not significant.'*"* Ma
et al."? evaluated 50 children with SARS-CoV-2 with
rt-PCR and they reported that the most common
symptom was fever (64%). They showed that six of
the cases (12%) were asymptomatic. In our study,
the most common symptom was cough (87%), the
least common symptom was loss of taste and smell,
and the severity of the disease was mild / moderate
in 96.9% of cases like previously published pediatric
reports.'”'* Many studies have reported that the
transmission of disease in children is by close con-
tact with infected persons, more than 65% of pa-
tients had an history with household contact.'*'>!
Likewise, in our study, 28 of the RT-PCR positive
cases (28/32, 87.5%) and 33 of all cases (33/45, %
73) had contact history. Specific laboratory findings
of pediatric COVID-19 cases have not been reported
in the literature. Most frequently, lymphopenia (16%
to 35%), lymphocytosis (8% to 15%), elevated CRP
levels (20% to 45%) were reported.'>'>'* Nearly half
of our cases had lymphopenia (44.4%) and elevated
CRP (55.5%) levels. This difference can be ex-
plained by the reference values that we used accord-
ing to the age and gender. This difference can be
explained by the reference values that we used ac-
cording to the age and gender. The inverse correla-
tion between serum CRP and hemoglobin levels was
thought to be associated with susceptibility to infec-
tions in anemicchildren.'” Our finding suggests that
CRP may be one of the markers showing the severi-
ty of lung injury in the early stage of COVID-19.
Until now, RT-PCR is the most commonly used test
in the diagnosis of COVID-19. However, the nega-
tive result of RT-PCR cannot precisely exclude the
disease.'®!® Therefore, some studies have focused on
comparing RT-PCR with other diagnostic methods.
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Fang et al.” assessed 51 adult patients, and they
reported that the chest CT sensitivity (98%) was
higher than the RT-PCR (71%) for the diagnosis of
COVID-19.Systematic review including 92 studies,
showed that the sensitivity of chest CT scan ranged
between 50% and 74%."® In accordance with these
findings, our study, although it was not statistically
significant, the chest CT sensitivity (67%) was lower
than the RT-PCR sensitivity (71%). Chen et al.*'
suggested chest CT as one of the optional criteria in
pediatric patients.

Nonetheless, some authors suggested that we need
chest CT scan examinations to guide diagnosis and
treatment in clinically suspected RT-PCR negative
cases.'>**?* Given the radiation exposure, chest CT
should not be considered routinely in children and
pregnant women; clinicians should rely on clinical
symptoms.'** Feng et al.’® concluded that positive
chest CT does not affect the diagnosis, and treatment
of the cases and that repeated chest CT does not
have a significant benefit in follow-up of these pa-
tients. All these studies in consistence with our re-
sults, showed that unlike adults, chest CT scan does
not have an advantage for diagnosis of COVID-19 in
children.

COVID-19 might be associated with other respira-
tory pathogens such as influenza A and B, myco-
plasma, respiratory syncytial virus and cytomegalo-
virus, in these cases images can overlap and it is
difficult to differentiate whether lung findings are
related to COVID-19."**"In our study, a few cases
with influenza virus were excluded from the study.
Our result shows that nearly 50% of children had
normal CT findings. Similar to the previously pub-
lished results we found that in 44% of PCR positive
children, the chest CT scan images were normal.'*'®
In addition, studies have reported that most of the
cases with positive RT-PCR and chest CT consist-
ence with COVID-19 are generally mild to moder-
ate, as found in our study (88,2%)."***** Howev-
er, different advices are suggested on this subject.
There are publications suggesting chest CT in the
early stage of the disease or for patient follow-
up.'**** The guideline for medical imaging recom-
mends that the chest CT might be considered at a
low dose in the diagnosis and follow-up imaging
might be recommended only in children of clinical
deterioration.”” The limitation of our study was the
relatively low number of cases with performed CT
scans.

In conclusion, COVID-19 in children usually is
asymptomatic or presents with mild upper respirato-
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ry symptoms. The CT scan injury is mild to moder-
ate even in symptomatic children. Therefore, the
possible harmful effects of radiation should be con-
sidered and chest CT scan should be performed in
selected pediatric patients.
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Table 1.The demographic characteristics of children with COVID-19.

Age (n=45)

Median (Min-Max)-month

177 (20-215)

Gender (n=45) n (%)

Female 24 (53)
Male 21 (47)
No of family members infected (n=45) n (%)

0 contact 12 (27)
1 contact 21 (46)
>2 contact 12 (27)
Clinical Symptoms (n=45) n (%)

Cough 39 (87)
Fever 10 (22)
Smell/Taste loss 2(4)
Shortness of breath 8 (18)
Vomiting, diarrhea 8(18)
Clinical Severity (n=45) n (%)

Asymptomatic -
Mild 14 (31)
Moderate 26 (58)
Severe 24
Critical 3(7)
Follow-up (n=45) n (%)

Home 22 (49)
Hospitalized 23 (51)

Aysun Boga et al.
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Table 2.Evaluation of Laboratory and Radiological findings of Childrenwith COVID-19.

RT-PCR (n=45) n (%)
Positive 32(71)
Negative 13 (29)
White-cell count (n=45)
Mean(Min-Max)—cells/mm’ | 7100 (2500-26200)
ANC” (n=45)
Mean(Min-Max)—cells/mm’ | 4750 (1090-22910)
ALC™ (n=45)
Mean(Min-Max)—cells/mm’ | 1740 (640-3870)
NLR™ (n=45)
Mean(Min-Max) | 2.33 (0.53-31.9)
Eosinophil (n=45)
Mean(Min-Max)—cells/mm’ | 80 (0-650)
Platelet count (n=45)
Mean—cells/mm’ 241000
(Min-Max)—cells/mm’ (159000-407000)
Hemoglobin (n=45)
Mean(Min-Max)—gr/dl | 13.4(9.4-17)
C-reactive protein (n=45)
Mean(Min-Max)-mg/dl | 0.07 (0-40)
Chest X-Ray (n=40) n (%)
Normal 18 (45)
Abnormal 22 (55)
CT (n=45) n (%)
Normal 14 (31)
Classic/Probable COVID-19 26 (58)
Indeterminate for COVID-19 4(9)
Non COVID-19 1(2)
CT Severity (n=30) n (%)
Mild 17 (56.6)
Moderate 8 (26.7)
Severe 5(16.7)

"ANC: Absolute neutrophil count;” ALC: Absolute lymphocyte count; “*NLR: Neutrophil lymphocyte ratio.
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Figure 1.The distribution of cases according to RT-PCR and chest CT scan findings.

579



Arastirma Makalesi (Research Article)

45
40
35
30
25
20
15
10

5

0

CRP : mg/dL

Mild

% e

Modarete
CT Severity

Severe

Aysun Boga et al.

Figure 2.The distribution of cases according to CT scan severity and CRP values.
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Figure 3. Chest Radiography and Classic / Probable COVID -19 pattern CT scan image.
a) Chest X—Ray shows right perihilar mild opacity.
b) The axial (b) coronal (c) and sagittal (d) chest CT images show bilateral peripheral subpleural

patchy ground—glass opacities (GGO) and consolidations (arrows).
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