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Introduction: COVID-19 infection in children is relatively milder and vary from that in adults. Higher fatality rate of
children in Bangladesh from COVID-19 infection does not matched with other country may be due to malnutrition,
air pollution, poverty, poor parental education about health hygine, inadequate access to high-quality acute
healthcare. Chest X-ray is initial imaging technique which is done in children with mild respiratory infections with or
without dyspnea. Few studies have reported the radiological findings of COVID-19 in children. Objective: In this
study, our main goal was to investigate the clinical and imaging features of pediatric COVID-19 patients in child
corona unit of Dhaka Medical College Hospital, Bangladesh. Materials and Methods: This single center
observational study was conducted in Child Corona Unit of Dhaka Medical College Hospital between January 2022 to
September 2022. A total of 123 COVID-19 positive pediatric patients detected by RT-PCR were purposively included
in the study. Patients with comorbidities were excluded from the study. Results: Among 123 children with COVID-19,
43 had no symptoms, 71 had low grade fever and 9 presented with cough, nasal congestion, diarrhea, headache, or
fatigue. Normal X-ray findings present in 50(40.6%), unilateral patchy shadowing in 28 (22.8%), bilateral patchy
shadowing in 22(17.9%), ground glass opacity in 11(8.9%), consolidation in 7(5.8%) and Interstitial abnormalities in
5(4.0%). Conclusion: This study throw light on the cases of COVID-19 in the pediatric population. Children usually
have mild or moderate clinical and imaging presentations. Understanding of the clinical and imaging findings helps
in reducing misdiagnosis rate for those with concealed and atypical symptoms.
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Corresponding Author: Introduction:

Dr. Zannat-ul-Sarmin Covid-19 infection broke out in December, 2019 has become a pandemic
Registrar worldwide now'2. The disease has been managed as one of class A
Department of Pediatric Nephrology infectious diseases. Class A infectious diseases indicate that, the diseases
DMCH are the most infectious and which will be treated using the most severe

measures: detecting and managing the source of infection, cutting off the
transmission pathway, and protecting the susceptible population. The
epidemic has entered its peak stage and better pathogen detection
techniques have been developed, more children have been confirmed to
be infected. In children patients infected with this virus with or without
symptoms were the primary source of spread through close contact and
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DMCH respiratory droplets as the major person-to-person transmission channels,
. Dr. Mohidul Islam and a family cluster is the main epidemic spread of COVID-19 in
Medical Officer paediatric patients®. The incubation period of infection of this virus is
DMCH 1-14 days with most patients presenting with symptoms between 3-7

days**. Illness varies in severity from no clinical symptoms or with fever,
fatigue, and dry cough, including accompanied upper respiratory
symptoms like nasal congestion, runny nose, and sore throat; severe
illness occurs in a large proportion of patients with clinically apparent
infection®”®, Anorexia, nausea, vomiting, abdominal pain, and diarrhea
may present initially. COVID-19 infection in children is relatively milder
and vary from that in adults and a better prognosis with rare mortality in
case of children with this disease have been reported®!®. Although a large
proportion of infected children seems to be asymptomatic,severe pediatric
cases of COVID-19 also have been reported'’. If the COVID-19 infection
occur in child who had some diseases, like severe acute malnutrition,
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cancer, chronic kidney disease etc. the infection might
progress quickly to severe or critically severe type of
disease requiring admission to ICU and ventilation!!. In
pediatric patients fatal outcomes of COVID-19 pneumonia
are rare, and only a few deaths have been reported!>!3.,
Higher fatality rate of children in Bangladesh from
COVID-19 infection does not matched with other country
may be due to malnutrition, air pollution, poverty, poor
parental education about health hygine, inadequate access
to high-quality acute healthcare. Chest X-ray is initial
imaging technique which is done in children with mild
respiratory infections with or without dyspnea>. Few
studies have reported the radiological findings of
COVID-19 in children'®.

Materials and Methods:

This cross-sectional observational study was conducted in
the Paediatric COVID-19 unit, DMCH, Dhaka,
Bangladesh. The only Government Paediatric Covid Unit
in Bangladesh situated in Old Plastic and Burn Surgery
Building of Dhaka Medical College. A total of 123
children diagnosed with COVID-19 infection detected by
real-time reverse transcription-polymerase chain reaction
(RT-PCR) and those underwent a chest X-ray due to
symptoms of respiratory infection with at least one of the
following symptoms: fever, nasal discharge, cough or
respiratory distress were included in the study. Patients
were excluded who had any comorbidities like Bronchial
asthma, cystic fibrosis, tuberculosis, congenital heart
disease, lymphoproliferative disorder, chronic kidney
disease, chronic liver disease, hemoglobinopathies,
rheumatological condition, chronic neurological disorder,
immunosuppressive condition such as malignancy,
immunosuppressive drug. Informed written consent was
taken from patient’s attendant. Patient’s
socio-demographic data were collected which include age,
sex, contact history. The clinical features, laboratory
parameters and radiological features were collected.
Collected data were entered into SPSS and was checked.
Data were analyzed and presented in tabulated form. The
data collected from the patients were analyzed. The
statistical analysis was conducted using SPSS (statistical
package for the social science) version 26 statistical
software. The findings of the study were presented by
frequency, percentage in tables. Means and standard
deviations for continuous variables and frequency
distributions for categorical variables were used to
describe the characteristics of the total sample.
Association between qualitative data were assessed by
Chi-Square and Fisher Exact tests. P value of <0.05 was
considered as significant.

Results:

Age distribution
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Figure-1: Characteristics of patients

m11 years-12 vears

Table- I: Characteristics of patients (N=123)

Total number of patients 123
Female 48 (39.02)
Male 75 (61)
Positive epidemiological environment _
Positive 37 (30)
Negative 86 (70)
Comorbidity 36 (29)
Infection with other organism 16 (13)
Hospitalisation 25(20.3)
Duration of hospitalisation, days
(median [IQR]) 3[2.4]
Table- II: Clinical features and investigations
Type of symptom
Fever 71(57.7)
Nasal congestion 9(7.3)
Exanthema 32.4)
Myalgia 9(7.3)
Headache 9(7.3)
Cough 99(80.4)
Chest pain 3(2.4)
Dyspnoea 24 (19.5)
Bronchospasm 1(0.8)
Abdominal pain 8 (6.5)
Vomiting 43.2)
Diarrhoea 9(7.3)
Table - III: Distribution of patients by laboratory findings (N=123)
Laboratory findings Frequency Percentage
Leucocyte count (x 1000 cell/ mm?) (n=87)
Normal 21 24.1
Lower 66 75.9
Median [IQR] 3,970.0[3,800.0, 5,940.0]
Lymphocyte count (in %) (n=87)
Normal 20 22.9
Lower 67 71.1
Median [IQR] 24.0[22.0,28.0]
Platelet count (in /mm3)(n=87)
Below 12 13.8
Normal 41 470
Higher 34 39.0
Median [IQR] 3,59,000.0 [247,000.0, 49,0000.0]
CReactive Protein (CRP)mg/L (n=71)
Normal 28 394
Higher 43 60.6
D-dimer, mg/L (n=46)
Normal 8 174
Higher 38 82.6
Median [IQR] 2.5[0.7,4.4]
Serum ferritin (inng/mL)(n=48)
Below 2 42
Normal 12 25.0
Higher 34 70.8
Median [IQR] 204.5[91.0, 445.5]
Lactate dehydrogenase (in U/L) (n=47)
Below 2 43
Normal 20 4.6
Higher 25 532
Median [IQR] 500.0[266.0, 740.0]
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Laboratory findings Frequency Percentage
Lactate dehydrogenase (in U/L) (n=47)

Below 2 4.3
Normal 20 42.6
Higher 25 532
Median [IQR] 500.0[266.0, 740.0]

Table-IV Shows that 50 (40.6%) had no Chest X-ray
abnormality. However, 28 (22.8%) had unilateral patchy
opacity, 22 (17.9%) had bilateral patchy opacity.
Ground-glass opacity (GGO) was present in 11 (8.9%)
patients, consolidation was present in 7 (5.8%) patients and
interstitial abnormalities was observed in 5 (4.0%) patients.
Table IV: Distribution of patients by Chest X-ray findings (N=89)

Radiographic findings Frequency Percentage
No abnormality detected 50 40.6
Unilateral patchy opacity 28 22.8
Bilateral patchy opacity 22 17.9
Ground - glass opacity (GGO) 11 8.9
Consolidation 7 58
Interstitial abnormalities 5 4.0
Total 123 100.0

Table-V shows that most of the patients (86.8%) in severe
group had lower leucocyte count while majority of the
patients (67.3%) in mild to moderate group had lower
leucocyte count (p=0.035). Lymphocyte count was
significantly lower in severe patients compared to mild to
moderate patients (P=0.009). Out of 71 patients, 6 (21.4%)
patients with CRP <6 had severe illness while 27 (62.8%)
patients with CRP =6 CRP had severe illness (P=0.001). No
significant statistical difference was observed between the
groups regarding Platelet count (P=0.166), Hemoglobin
(P=0.352), D-dimer (P=0.440), Ferritin (P=0.118).

Table V: Association between laboratory findings and
severity of disease

Laboratory findings Severity of disease P value
Mild to moderate Severe

Leucocyte count (N=87)

Normal 16 (32.7%) 5(13.2%) 0.035

Lower 33 (67.3%) 33 (86.8%)

Lymphocyte count

(N=87)

Normal 16 (32.7%) 4(10.5%) 0.009

Lower 33 (67.3%) 34 (89.5%)

Platelet count (N=87)

Below 7 (58.3%) 5 (41.7%) 0.166

Normal 27 (65.9%) 14 (34.1%)

Higher 15 (41.1%) 9 (59.9%)

Hemoglobin (N=87)

Below 43 (51.1%) 31 (41.9%) 0.352%

Normal 5(41.7%) 7 (58.3%)

Higher 1 (100.0%) 0(0.0%)

D-dimer (n=46)

Normal 6 (75.0%) 2 (25.0%) 0.440*

Higher 21 (55.3%) 17 (44.7%)

CRP (n=71)

<6 22 (78.6%) 6 (21.4%) 0.001

>6 16 (37.2%) 27 (62.8%)

Ferritin (n=48)

Below 0(0.0%) 2(100.0%) 0.118%

Normal 9(75.0%) 3(25.0%)

Higher 21 (61.8%) 13 (38.2%)

*Fisher Exact test

Table-VI Show that all patients with no abnormality in
radiographic finding had mild illness while 22(80.0%)
patients with unilateral patchy opacity had severe illness
and 5(71.5%) with consolidation had severe illness. Fisher
Exact test showed that there were significant statistical
difference between radiographic findings and severity of
disease as P<0.001.

Table VI: Association between Chest X-ray findings and severity of disease (N=123)

Chest-X ray findings Severity of disease P value
Mild to moderate | Severe

No abnormality detected 50 (100.0%) 0(0.0%) <0.001

Unilateral patchy opacity 6(20.0%) 22 (80.0%)

Bilateral patchy opacity 5(23.0%) 17 (77.0%)

Ground-glass opacity (GGO) 3(27.3%) 8 (72.7%)

Consolidation 2(28.5%) 5(71.50%)

Interstitial abnormalities 5(100.0%) 0(0.0%)

Discussion:

Coronavirus disease-19 (COVID-19) is a global health crisis.
Clinical symptoms are similar to any acute respiratory viral
infection with less pronounced nasal symptoms. Disease
seems to be milder in children but situation appear to be
changing. While children experienced less severe illness than
adults, young children specially infants are more vulnerable
to disease and experienced more severe illness than older
children'’. The present cross sectional study had been
conducted to find out the clinical characteristics and
radiological features in children with COVID-19 infection. A
total of 123 patients diagnosed with COVID-19 infection
confirmed by real-time reverse transcription-polymerase
chain reaction (RT-PCR) were purposively included in the
study. Majority children had mild to moderate symptoms and
majority children infected with COVID-19 were exposed
through family clusters. Fever and cough were the most
common symptoms where diarrhea and vomiting were also
found in many patients. Leucocyte and lymphocyte counts
are often below the normal range in children with
COVID-19. Abnormalities in radio-imaging were found in
majority of the patients, the most common being unilateral or
bilateral patchy opacity. Infants and patients with lung
abnormalities, lower leukocyte and lower lymphocyte count
and elevated CRP had significantly more in severe form of
disease than others. Among the 123 patients, 21.0% were
from Imonth-1 year age group, 24% patients were from 2-3
years age group,15% patients were from 4-6 years age
group,16% patients were from 7-10 years age group, while
21% patients were from >10 years age group. The study of
Ghosh, et al. (2020) found that one fifth were infant, more
than one third patients were from 1-5 years age group,
another one fifth were from 5-10 years age group while
12.7% patients were from >10 years age group. However, the
single center observational study of Anwar, et al. (2021)
showed that maximum patients were in the group of 11-15
years. A meta-analysis reported that 60.1% of the children
were older than 5 years'. This difference might be due to the
fact that the present study dealt with RT-PCR confirmed case
and patients with up to 12 while those study included patients
up to 18 years of age. Majority patients of this study were
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male. The study conducted in Child Corona Unit of Dhaka
Medical College Hospital (DMCH) also found that the
proportion of male patients were higher compared to female
patients'. Other studies also supported this results?.
Pediatric patients are more likely to show upper respiratory
symptoms, such as sore throat, pharyngeal congestion, and
rhinorrhea. (Ding et al., 2020) Cough and fever and were
most common symptom (80.4% and 57.7%) among the
patients of the present study followed dyspoena (19.5%).
Others had diarrhea (7.3%), myalgia (7.3%), vomiting
(3.2%), headache (7.3%), runny nose (7.3%) and abdominal
pain (6.5%)28. The clinical profile of all patients of a study
showed that fever, nasal congestion, cough, myalgia were
very common symptoms.(Anwar et al., 2021)Again, the
clinical profile of patients of a study showed that fever,
cough, sore throat, runny nose, anorexia, convulsion,
respiratory distress & acute diarrhea were the common
symptoms??»?*, Some atypical findings were presented in
few patients of the current study which was later diagnosed
as MIS-C. Multisystem Inflammatory Syndrome in Children
(MIS-C) is a new phenomenon reported worldwide with
temporal association with COVID-19'%,  Majority of the
patients 50(40.6%) had no radiological abnormality where 28
(22.8%) had unilateral patchy opacity, another 22 (17.9%)
had bilateral patchy opacity. Interstitial abnormalities was
observed in 5 (4.0%) patients, consolidation was present in 7
(5.8%) patients and Ground-glass opacity (GGO) was present
in 11 (8.9%) patients. Relatively similar results were reported
by one study which found 38% were undergone local patchy
shadowing, 31.8% patients were undergone bilateral patchy
shadowing and 27.9% patients had interstitial abnormalities
and only 2.1% patients were undergone Ground-glass
opacity.(Anwar et al., 2021) A study reported that unilateral
pneumonia is common in children with COVID-19 and the
main change in imaging is ground-glass opacity?’. Leukocyte
and Lymphocyte count were lower in majority (>75.0%)
patients. According to the Diagnosis and Treatment Program
of Novel Coronavirus Infected Pneumonia, the leucocyte
count usually remains normal or decreases, and the
lymphocyte count decreases.(Lu et al., 2020) Majority
patients had higher Lactate dehydrogenase (53.2%), serum
ferritin (70.0%), C-Reactive Protein level (70.5%) and
D-dimer (82.6%). Higher inflammatory markers (Lactate
dehydrogenase and C-Reactive Protein) were also observed
in other studies'®". Leucocyte and Lymphocyte count were
significantly lower in severe patients compared to mild to
moderate patients (P=0.035, P=0.009 respectively). This
finding was supported by the meta-analysis of Ding et al.
(2020). Huang, et al. (2020) reported that leucocyte and
Lymphocyte count were significantly lower in ICU patients
compared to non-ICU patients. Lymphopenia is considered a
remarkable feature of SARS and MERS because of apoptosis
and viral particle-induced cytoplasmic damage?*?>%, All
patients with no abnormality in radiographic finding had mild
illness while 22(80.0%) patients with unilateral patchy
opacity had severe illness and 5(71.5%) with consolidation
had severe illness.

Conclusion:

Children with COVID-19 had mild to moderate symptoms.
Fever and cough were the main symptoms of COVID-19
while vomiting and diarrhea occurring less frequently in

children. Few patients presented with MIS-C. Patchy opacity
was the most common radiographic findings of children.
Leucocyte and lymphocyte counts were often in below the
normal range in children with COVID-19. Infants, patients
with lung abnormalities, lower leucocyte, lymphocyte count
and elevated CRP had significantly more severe form of
disease than others. Clinical practitioners should pay
attention on the specific characteristics of children to improve
the accuracy of diagnosis and treatment of COVID-19.
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