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Abstract

Background: Coronavirus Disease 2019 (COVID-19) af-
fects mainly adult with serious devastating effect in some
cases. Most reported COVID-19 in children is asympto-
matic or mild. Less is known about severe COVID-19 in
children requiring hospitalization, especially from Bangla-
desh. This study was aimed to describe the clinical presen-
tations, diagnostic findings and outcome of suspected and
confirmed pediatric COVID-19 patients admitted at a terti-
ary care facility in Chattogram district of Bangladesh, by
analyzing the hospital records.

Materials and methods: This retrospective study was
conducted in Chittagong Medical College Hospital. Medi-
cal records of consecutive 48 admitted patients in the Iso-
lation Unit of Department of Pediatrics till October 15,
2020 were reviewed. Both suspected and confirmed cases
were included. Data regarding age, sex, symptoms, signs,
laboratory results, in hospital mortality, duration of hospi-
tal stay, need for ICU supports were noted.

Results: Of the 48 children, 64.6% were male. Overall
median (IQR) age was 2.25 years (11 months-8.97 years)
and 58.3% were in the age group of upto 5 years. 12.5%
had comorbidity in the form of immuno suppressed state
(10.4%), congenital heart disease (6.3%) and chronic kid-
ney diseases (4.2%). Most common clinical features were
fever (83.3%) cough (79.2%) breathing difficulty (56.3%)
abdominal pain (18.8) vomiting (8.3%) and diarrhoea
(6.3%). Chest X-ray findings were patchy opacity (20.8%)
unilateral or bilateral consolidation (50.0%). RT-PCR
could be done for 33 (68.8%) cases and among them the
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test was positive in only 5 (15.2%). Overall 7 (14.7%) cas-
es expired and among them 5(71.4%) children of minor
age group upto 5 years of age and 2 (2/5, 40%) of them
were confirmed cases of COVID-19.

Conclusions : In this small series of retrospective study re-
vealed high mortality rate of children hospitalized with
COVID-19. So they are at risk for severe COVID-19
which was underestimated in general.

Key words: COVID-19; Children; Chattogram.

Introduction

Coronavirus Disease-19 (COVID-19) is an acute
respiratory viral infection related to Severe Acute
Respiratory Syndrome Corona Virus 2 (SARS-
CoV-2).! The first reports of novel COVID-19 not-
ed the infrequency of disease in children with one
of the earliest studies including only 9 children
under 14 years of age among 1011 total patients
(0.89%).%3 Since then, multiple reports have de-
scribed children affected by COVID-19 with vary-
ing degrees of severity.*°

At this time, it appears that children are infected
equally like adults, but less likely to develop se-
vere disease.”® American academy of pediatrics
has documented 7.6% of affected COVID-19 pa-
tients are children. Out of which 0.7 to 2% are
hospitalized and mortality is only 0 to 0.2%.°
Studies indicate children have higher viral load
and can be a prime source in transmission of dis-
ease among the households.! American academy
of pediatrics data suggest children with severe
COVID-19 usually have underlying medical con-
dition which is a similar pattern in adults. Most
common comorbidities seen are obesity, diabetes
and neurological conditions.® Rarely children may
present with a severe illness due to COVID-19
Multisystem inflammatory syndrome in chil-
dren.!! Overall it is considered that children with
COVID-19 disease have excellent prognosis.'?

Recently meta analyses has been published focus-
ing the epidemiological and clinical aspects of pe-
diatric COVID-19.13:1# 1t is to be noted that, these
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analyses did not include any cases series from
Bangladesh, highlighting the paucity of published
data from Bangladesh. Facing this unknown and
emerging pathogen, we have set out to describe
the clinical presentation, diagnostic findings and
outcome of a cohort of pediatric patients with sus-
pected COVID-19 disease admitted in Chittagong
Medical College Hospital (CMCH) a tertiary care
facility in Chattogram district, Bangladesh. Up-
dated local evidence will be expected to help the
clinician in their decision making process during
the management of COVID-19 pediatric cases and
help to make a revised guideline for policy makers
for children.

Materials and methods

This was a retrospective review of patients age 12
years and below admitted at the isolation unit of
Department of Pediatrics, CMCH between April
15 and October 15, 2020 with suspected and labo-
ratory confirmed COVID-19. The patients with
any one of the criteria in the epidemiological his-
tory and any two of the criteria in clinical mani-
festations were defined as suspected case. Clinical
manifestations are i) Fever, fatigue, dry cough ii)
Chest imaging findings iii) Decreased lymphocyte
count iv) No other pathogens are detected which
can fully explain in the clinical manifestations.
Positive cases where nasal and throat swab sam-
ples tested positive for SARS-CoV-2 nucleic acid
using RT-PCR were labeled as positive cases.
Cases left hospital against medical advice were
excluded from the review. Case definition and se-
verity categorization was done in accordance with
the Management Guideline for Pediatric COVID-
19, Bangladesh Pediatric Association (BPA).!3
Data were collected through semi structured case
record form and check list. We collected demo-
graphic data (Age, sex), clinical data (Symptoms
on admission, comorbidities, and some laboratory
parameters) and outcome (Improved and dis-
charged or died during hospital stay).

Statistical analyses were performed with Statisti-
cal Package for the Social Sciences version 23.0
for Windows. Patients were categorized according
to their age in three groups. Categorical variables
were summarized as frequencies and percentages.
Continuous data were expressed as median and
Interquartile Range (IQR). Fisher’s exact test was
used to compare categorical variables and Mann
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Whitney U tests were used to compare the median
values between survived and deceased cases. p
<0.05 was considered as statistical significance.

The study was approved by the Ethical Review
Committee of Chittagong Medical College (Memo
No: CMC/PG/2020/119 Date: 03/11/2020).The
written informed consent was waived as the re-
searchers analyzed the data anonymously and no
potential risk to the patients was anticipated. The
anonymity of patients and confidentiality of the
secondary data was ensured by the researchers and
institutions involved in the study. In addition, in
this study no individual data is being presented.

Results

Of 48 admitted cases in the isolation ward overall
median (IQR) age was 2.25 years (11 months-8.97
years). Majority of the cases were in the age group
of 6-12 years (41.7%) followed by 31.2% in the
age group of 1-5 years and 27.1% under one year.
Most of the admitted cases were male (64.6%) and
came from rural are (70.8%) (Table I).

Table I: Demographics characteristics of the patients
stratified by age group.

Characteristics Total <lyears 1-Syears  6-12 years
(n=48) (0=13)  (n=15) (n=20)
Percentage of total (%) 100.0 27.1 312 41.7
Median age (IQR) 2.25 years (11 months to 8.97 years)
Sex
Male 31(64.6) 12(92.3)  10(66. 9 (45.0)
Female 17(36.4) 1(77)  5(333)  11(55.0
Residence
Rural 34(70.8) 10(76.9) 13(86.7)  11(55.0)
Urban 14(292) 323D 13.3) 9(45.0

Data expressed in number (Percentages) if not
otherwise mentioned.

In this study, 5 (10.4%) cases had immunosup-
pressed state (On steroid/ is due to NS ) 3 (6.3%)
had congenital heart diseases and 2 (4.2%) had
chronic kidney diseases. Most common presenting
complain was fever (87.5%) followed by cough
(79.2%) breathing difficulty (56.3%). Diarrhea,
vomiting and abdominal pain were noticed less
frequently. It is to be noted that fever, cough and
breathing difficulty were most prevalent among
children aged <1 year. Along with fever and
cough, gastrointestinal symptoms including vom-
iting, abdominal pain, and diarrhea were reported
by older children (Table II).
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Table 11: Clinical characteristics of the patients stratified
by age group.

Characteristics Total  <lyears 1-5years 6-12 years
(n=48) (0=13) (n=15) (n=20)
Comorbidities
Immunosuppressed 5 (10.4) 000) 2(133) 3(15.0)
CHD" 3(63)  1(7.7) 1(6.7) 1(5.0)
CKD" 2(42) 0(0) 0(0) (10.0)
Symptoms and signs
Fever 42(87.5) 11(84.6) 13(86.7) 18(90.0)
Cough 38(79.2) 10(76.9) 12(80.0) 16(85.0)
Breathing difficulty 27 (56.3) (61 5)  7(46.7) 12(60.0)
Diarrhea 3(6.3) 0(0) 1(6.7)  2(10.0)
Vomiting 483 177 1(6.7)  2(10.0)
Abdominal pain 9(18.8) 00) 4267 5(25.0)

Data expressed in number (Percentages). *CHD:
Congenital Heart Disease, CKD: Chronic Kidney
Disease.

Out of 48 included cases, RT-PCR test results
were available in 32 (66.7%) cases, and the test
was positive in 5 (10.4%) cases. Chest X-ray find-
ings revealed bilateral consolidation in 27.1% and
unilateral consolidation in 22.9% cases. Age wise
distribution of the laboratory results are shown in
Table I11.

Table III: Laboratory results of the patients stratified by
age group.

Characteristics Total <1 years 1-5 years 6-12 years
(n=48) (0=13) (0=15) (n=20)
RT-PCR test
Negative 27(56.3) 5(385) §(533) 14(70.0)
Positive 5(104) 3(230) 0(0) 2(10.0)
Not done 16(333) 5(385) 7(46.7) 4(200)
Laboratory test
Hemoglobin (g/dL) 9.8 (83-11.6)  9.3(8.0-99) 110(98-12.1) ~ 92(8.-12.6)
WBC (KAL) 138(79:22.7) 124(7825.1) 13.1(94-21.3) 13.8(10.0-23.0)
Neutrophil (%) 76(52-80)  S6(51-66) 61 (45-85) 78 (76-84)
Lymphocyte (%) 20(12-36)  35(51-65)  26(10-43) 17(10-19)
NLR 39(1569)  18(1424)  23(LI8L)  47(40-81)
Platelets (kL) 310(228-425) 303 (225-482)  340(252-407) 340(154 440)
ESR, mm 1 hr 27(16-52) 170-43)  21(11-30) 512510
CRP (mg/dL) 154(6.0-90.5) 133(3.1-802) 128(74-503) 76.8(6.0-159.0)
D-dimer (ughml)*  10.1(22-119) NA  L4(06-15)  64(L7-107)
Ferritin (ng/ml) ™ 304 (151-2454) NA - 75(38-80) 523(210-4183)
Chest X-ray
No consolidation 14(29.2) 1(17) 5(333) 8(40.0)
Patchy opacity 10(20.8) 1(1.7) 2(133) 7(35.0)
Unilateral consolidation 11(229) 4(30.8) 5(333) 2(100)
Bilateral consolidation 1327.0) 7(538) 3(20.0) 3(150)

Data expressed in number (Percentages) or median
(IQR), *Data were available for 10 patients, **Data
were available for 13 patients, NA: Not Available.
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All of the included patients received supportive
treatment with parenteral antibiotic. Oxygen was
given in 66.7% of cases through nasal cannula. IV
steroid was given mostly with patients with asso-
ciated bronchial asthma. No patient got antiviral
treatment. Median hospital stay was 7 days (IQR:
5-8 days). 7 (14.6%) patients expired and 2 (4.2%)
cases were transferred to red zone of hospital for
supportive care like hemodialysis (Table IV).

Table IV: Intervention and outcome of the patients strati-
fied by age group.

Characteristics Total <lyears 1-5years 6-12 years
(n=48)  (n=13) (=15)  (n=20)
Interventions
IV steroid 7(146)  1(17) 00) 6(30.0)
Oxygen 32(66.7)  9(69.2) 12(80.0) 11(55.0)
Antibiotic 48(100) 13 (100)  15(100) 20 (100)
Outcome
Hospital stay, days 7(5-8) 7(5-12) 7(6-7)  7(5-10)
Referred to red zone 2(4.2) 0(0) 1(6.7)  1(5.0)
Discharge with advice 39 (81.3) 10 (76.9) 12(80)  17(85)
Death in hospital 7(146) 3(23.1)  2(133)  2(10.0)

Data expressed in number (Percentages) or me-

dian (IQR).

Table V shows that, in hospital deceased cases
were comparatively younger than the survived
cases without any statistical significance
(p=0.456.). Similar non significant higher trend of
mortality were observed among male, patients
with comorbidity, having positive RT-PCR test, bi-
lateral consolidation on chest X-ray and higher
NLR ratio compared to their counterparts.

Table V: Comparison of demographic and clinical charac-
teristics in survived and deceased patients

‘Variables Survived (n=41)  Deceased (n=7)  p value ‘
Age, years 30(1.09.0)  13(0.6-10.0)  0456"
Sex

Male 25 (61.0) 6(85.7) 039"
Any comorbidity )

Present 8(19.5) 2(286)  0.196"
RT-PCR

Positive 3(13) 2(286)  0.1437

Negative 23(56.1) 4(57.1) 0.879?

Not done 15 (36.6) 1(1429)  <0.001"
Chest X-ray

No consolidation 13(31.7) 1(143) 0657

Patchy opacity 9(22.0) 1(143)  0712f

Unilateral consolidation 10 (24.4) 1(143) 08147

Bilateral consolidation 9(22.0) 4571 00757
Blood investigations

Neutrophil (%) 72 (51-81) 80 (65-87)  0.403"

Lymphocyte (%) 22 (12-41) 17(10-29)  0.256"

NLR 332(1.13-6.62) 4.71(2.24-871) 0324
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Data expressed in number (Percentages) or me-
dian (IQR). “p values were obtained from Mann
Whitney U test, p values were obtained from
Fisher’s exacttest. NLR: Neutrophil to Lympho-
cyte Ratio.

Discussion

In this study, we have analyzed 48 pediatric sus-
pected COVID-19 cases hospitalized in isolation
ward in Department of Pediatrics of CMCH, a ter-
tiary care hospital of Chattogram. During this
short period of reviewthe cumulative COVID-19
associated hospitalization rate among children is
low compared with that among adults in this hos-
pital which is similar to the COVID related admis-
sion profile of other centers.®’ Though number of
admission was low our findings indicate that, chil-
dren can develop severe COVID-19 illness and fa-
tality rate is quite high as 2 out of 5 confirmed
cases (40%) and 5 out of 43 clinically suspected
COVID-19 cases (11.6%) found expired in this
series.

Out of 48 admitted cases overall median (IQR)
age was 2.25 years (11 months-8.97 years). Ma-
jority of the cases are of upto 5 years age group
(58.3%). Kim et al from USA reported that, the
cumulative COVID-19 associated hospitalization
rate was highest among children aged <2 years
and rates were substantially lower in children
aged 24 years and 5-17 years.!” In our study
most of the admitted cases were male (64.6%) and
came from rural area (70.8%). So it indicates
COVID is no more an urban havoc only spreads to
the rural area as well.

This study suggests that the presence of underly-
ing comorbidities place children at higher risk for
COVID-19 associated hospitalization. Because
more than one fifth of children in this analysis had
one or more underlying medical conditions in the
form of immuno-suppression from renal condi-
tions, CKD or congenital heart diseases. Western
countries reported obesity was the most prevalent
medical condition which was associated with in-
creased need for hospitalization and adverse out-
come in children.®!2

Similar to other reports present study demonstrat-
ed that, reported signs and symptoms upon hospi-
tal admission differed by age: fever, cough and
breathing difficulty were most prevalent among
children aged <1 year. Along with fever and cough,
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gastrointestinal symptoms including vomiting, ab-
dominal pain or diarrhea were reported by older
children, 141618

As an outcome 7 (14.6%) out of48 children died
in hospital. Three were infants having severe
pneumonia at admission with pre-existing respira-
tory compromise, two were aged between 9-12
years also had associated comorbidities.The hos-
pital deceased cases were comparatively younger
than the survived cases. Similar higher trend of
mortality was observed among male children, pa-
tients with comorbidity, having positive RT-PCR
test, bilateral consolidation on chest X-ray and
higher NLR ratio compared to their counterparts.
The mortality rate was comparatively higher from
other report from around our country and western
countries. Kim et al reported that, among 208 chil-
dren with a discharge disposition only one child
(0.5%) with multiple underlying conditions died
during hospitalization.!” Rexlin et al from India
reported that of the 137 hospitalized children with
COVID-19 the entire group improved and dis-
charge.?® Similarly, preliminary clinical data from
Italy also demonstrated no mortality in pediatric
COVID-19 positive hospitalized cases. The data
presented in this study is an initiative to defined
the clinical spectrum of disease in children and the
contributions of demographic and clinical parame-
ters to hospitalizations and outcomes correlated
with these parameters, as well as to organize the
hospital management system for suspected and
confirmed COVID-19 pediatric cases. So, the
higher case fatality in our center needs to be eval-
uated in further studies.

Limitations

The main limitation of the study was its retrospec-
tive design. Moreover, the study included limited
number of children from a single tertiary care
public hospital which might limits its ability to
generalize the results. Furthermore, detail clinical
and laboratory parameters for entire group was not
available.

Conclusions

The study demonstrated that, children with COV-
ID-19 can have severe illness and mortality is
much higher in confirmed COVID patients and
not less in suspected cases as well. Fatality rate is
more in under 5 children with similar
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to adult population it is higher in patients with co-
morbidities. Similar to the general population,
children should be encouraged to wash their
hands often and continue social distancing and
children aged = 2 years should wear a mask when
around persons outside of their families to reduce
the risk for COVID-19 and transmission to oth-
ers.Ongoing monitoring of hospitalization rates,
clinical characteristics, ICU admission, and out-
comes in the pediatric population is important to
further characterize the morbidity and mortality of
COVID-19 in children.

Recommendations

Continued study is necessary for further charac-
terization of the demographics, clinical features,
inhospital interventions and overall correlation
with outcomes of COVID-19 among children. So
the study recommends extended studies in detail
are needed for thorough comprehensive conclu-
sions regarding pediatric COVID19 disease in
Bangladeshi children.
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