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ABSTRACT

Introduction: COVID-19 has spread all around the world with huge toll
of human lives and suffering since it evolved in China. Nepal had slow
rise in morbidity due to COVID 19 in early days but has been gripped by
the pandemic's exponential growth lately. This study was conducted with
the aim to describe the clinical and epidemiological features of Nepali
children in early phase of the pandemic.

Methods: This was an observational study conducted at 11 COVID care
centres designated by the Government of Nepal with availability of
supervision by paediatricians between January and August 2020 in
children under 18 years of age diagnosed with COVID 19. Data was
collected based on definitions outlined in data collection resources
available at WHO-ISARIC Global COVID-19 clinical resources platform
and analysed.

Results: One hundred and twenty one children diagnosed with COVID
19 who presented to the designated centres were enrolled. Majority of
children (83.4%) were identified as a part of contact tracing, 28.1% had
an identified contact to a person with COVID 19 prior to their diagnosis
and 20.7% had another household member diagnosed with COVID 19.
The mean age of admitted children was 8.8 years (SD 5.6 years) with the
largest proportion being adolescents (40.5%). Male (58.7%) children
were more commonly affected. There were 15 (12.4%) infants and 8
(6%) of them were under two months of age. Most children (87, 71.9%)
were asymptomatic, 21 (22.3%) had mild symptoms and six (4.9%) had
moderately severe symptoms. Fever (18.2%) was the most commonly
reported symptom. All children were discharged after a median of 14
days of hospitalisation.

Conclusions: Nepali children of all ages are affected by COVID 19 and
present with asymptomatic or mildly symptomatic infection. Fever and
respiratory symptoms are the most commonly reported symptoms. Most
children do not develop complications. Continued surveillance in larger
population of children as the pandemic unfolds will generate more
stringent observations.
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INTRODUCTION

Since it began in Wuhan in December 2019,
Coronavirus disease 2019 (COVID-19), caused by
severe acute respiratory syndrome coronavirus
2(SARS-CoV-2),! has created sad public health
stories all around the world with more than 34
million cases and over one million deaths.? Nepal
reported the first diagnosis of COVID 19 in
January 2020.3 Although the pandemic evolved
slowly in Nepal, there has been recent surge in
COVID-19 diagnosis with total cases surpassing
100,000 and more than 500 deaths. Children and
adolescents under 20 years of age constituted 8% of
all reported patients.*

There has been a growing volume of data focused
on COVID-19 from across the world on
epidemiological features, clinical manifestations,
and transmission patterns. Children constitute a
smaller proportion of diagnosed COIVD 19 and
majority of childhood disease has been relatively
milder as compared to adults in most parts of the
world.> Although COVID 19 cases load is growing
in Nepal, limited data is available in Nepali
children with COVID-19. Smaller number of
children was diagnosed with COVID-19 in early
months of the pandemic in the country; however
the number of cases in children is growing
everyday steadily with increasing total case loads in
the country.

Early observations in any pandemic of this scale
are pivotal to improve the understanding of the
locally relevant epidemiological and clinical
patterns of the disease to improve early recognition
and appropriate management. This article aims to
describe the clinical and epidemiological features
of paediatric patients seen at different COVID
management centres across the country in early
phase of the pandemic.

METHODS

This observational study was conducted at 11
COVID care centres {COVID designated hospitals
and isolation centers at Janakpur, Birjung,
Biratnagar (Eastern Nepal), Nepalgunj, Jumla,
Dhangadi, Pokhara, Butwal (Western Nepal),
Chitwan, Nuwakot and Kathmandu (Central
Nepal)} distributed across the country between
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January and August 2020. The centres were
selected from the list of centres designated by
Government of Nepal based on availability of
paediatricians to oversee patients even if they were
not involved in direct patient care. Children under
18 years of age diagnosed with COVID-19 based
on positive RT-PCR of nasal / nasopharyngeal swab
specimen at designated COVID care areas
supervised by paediatricians were considered
eligible. During the study period, even
asymptomatic children who tested positive for
COVID-19 were being admitted as per the
prevailing management guidelines of Epidemiology
and Disease Control Division of Government of
Nepal. Discharge criteria also changed over time.
During the study period, patients were being
discharged once they were documented to be
negative for COVID-19.

De-identified data was collected from participants
on rapid-core CRF module developed and
standardised by WHO-ISARIC for COVID-19 with
some additional epidemiological questions. Data
was collected based on definitions outlined in data
collection resources available at WHO-ISARIC
Global COVID-19 clinical resources platform.®
Paediatricians at designated COVID care areas
filled up paper based questionnaire forms for
patients admitted at the centre they were
supervising and electronically transferred to
NEPAS office. At NEPAS office, the paper forms
were entered into an electronic database in Epi
Info™ software and analysed.

The study protocol was approved by Nepal Health
Research Council. Participating institutions agreed
to share their data with written declarations.
Considering the nature of data collection involving
patients with COVID-19 amidst a public health
emergency with ongoing national public health
response measures to control the outbreak, the
ethical review board waived need of a written
informed consent. All participants however
provided assent for participation in the study.

Children reported with COVID-19 were classified

into one of the following categories:’

« Asymptomatic infection: without any clinical
symptoms and signs
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» Mild: Symptomatic patients meeting WHO case
definition for COVID 19 without pneumonia or
hypoxia

« Moderate: Pneumonia but no hypoxemia

« Severe: Pneumonia with at least one danger signs
or hypoxia

o Critical: ARDS / sepsis / septic shock with
evidence of organ dysfunction

Patients were managed based on prevailing national
guidelines; laboratory and radiological evaluation
were performed only if felt necessary by the
treating team based on those guidelines.
Accordingly, discharge criteria from hospital during
the period of this study was asymptomatic and
negative for two nasopharyngeal swabs taken 24
hours apart after day 14 of illness.

The data was analysed and is presented as
proportions for participant characteristics. 2 tests
and Fisher’s exact tests were used for categorical
variables as appropriate, and the Mann-Whitney U
test was used for comparing median values of non-
normally distributed variables. A p value < 0.05
was considered significant.

RESULTS

During the study period (at early phase of the
pandemic in Nepal) between January and August
2020, 121 children diagnosed with COVID-19 who
presented to 11 Government of Nepal designated
COVID care centres were included. The
epidemiological and demographic profile of the
children included in the study is presented in Table
1. Majority of children were identified as a part of
contact tracing (83.4%). Many children (28.1%)
had an identified contact prior to their diagnosis
and 20.7% had another household member
diagnosed with COVID-19. The mean age of
admitted children was 8.8 years (SD 5.6 years),
with a male preponderance (58.7%). There were 15
(12.4%) infants and eight (6%) of them were under
two months of age.

Most children had no or only mild symptoms.
Clinical characteristics of the study population at
the time of presentation are summarised in table 2.
Fever and respiratory symptoms were most
common. Anosmia / dysguesia was not reported by
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Table 1. Demographic and epidemiological
characteristics of study population (N = 121)

Patient characteristics Number (%)

Demographic characteristics

Mean age (Years, SD) 8.8 (SD 5.6)
Median age (Years, Interquartile 9, IQR (25 -
range 25 - 75) 75)4-14
Range 7 days to 18
years
Age groups
Infants 14 11.6
1 - 5 years 21 174
5-10 years 37 30.6
> 10 years 49 405
Male gender 71  58.7
Number of members in child’s 5,IQR (25 -
household, (Median IQR) 75)4-6
Child’s ethnic group
Brahman / Chhetri 24 19.8
Tarai / Madhesi 39 322
Dalit 17 14
Newar 9 7.4
Janajati 7 5.8
Muslim 18 149
Other 7 58
Highest parental education in Father
(N=101)
No formal schooling 3 3
Primary school 21 208
Secondary school 17 16.8
High school 44 436
University education 16 15.8
Highest parental education in mother
No formal schooling 25 245
Primary school 30 294
Secondary school 12 11.8
High school 30 294
University education 5 49
Epidemiological characteristics
Indication of COVID 19 testing
contact tracing 101 834
Suspicion of COVID-19 7 57
Identified at a screening point 3 24
Repatriation 10 8.2
Potential contact of child
History of recent travel (< 14 24 19.8
days)
History of visit to a healthcare 9 7.4
facility (< 14 days)
Child's family member is a 7 58
healthcare worker
Contact with confirmed case 28 23.1

(< 14 days)
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Table 2. Clinical characteristics of the study
population

Clinical characteristics (N=121) Number (%)

Symptoms at presentation

Asymptomatic 87 719
Feverish feeling or 22 18.2
measured temperature
>38°C
Cough 17 14.0
Dyspnea / Shortness of 5 4.1
breath
Sputum / expectoration 5 4.1
Sore throat 9 7.6
Runny nose 5 4.1
Malaise / Fatigue 4 33
Myalgia 1 0.8
Headache 8 6.6
Nausea / Vomiting 5 4.1
Abdominal pain 3 2.5
Diarrhea 3 2.5
Clinical signs at presentation
GCS 15/15 121 100%
Tachypnea 7 5.8
Temperature, Median 37
(IQR 25 -75) (37-38)
Oxygen saturation, mean 97.8 (SD
(SD) 1.6)
Pre- existing co-morbid conditions
Pre - existing illness 5 4.1
Illness severity
Asymptomatic 87 719
Mild 27 223
Moderate 6 4.9
Severe 1 0.8
Critical 0 0
Laboratory results (n = 22),
mean (SD)
Hemoglobin g / dL, mean 11.13  2.78
(SD)
Total White-cell count 9256 4004

(cells / mm?) , mean (SD)
Neutrophil count
Lymphocyte count

Platelet count / cu mm, 220631 128435

mean (SD)

any patient. Only one patient had moderately
severe disease based on illness category with
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Table 3. Clinical course and outcome

Characteristics Number %

Clinical course in hospital
Received oxygen therapy 2 1.8

Received noninvasive / 0 0
invasive ventilation

Received inotropes 0 0
Outcome at discharge
Discharged alive 121 100

Duration of hospital stay, 14 days

Median

oxygen saturation of 88% in presence of respiratory
symptoms.

All patients received supportive treatment. Most
children did not develop more severe disease or
complications related to COVID 19. (Table 3) Only
one child who was hypoxic and required oxygen
therapy was admitted to HDU based on the hospital
policy and recovered with minimal oxygen support.
The median duration of hospital stay for these
children was 14 days and most children did not
require supplemental oxygen therapy or high
dependency care. No deaths were reported.

DISCUSSION

COVID 19 emerged in Wuhan, China in December
2019 and quickly spread all around the world to
cause deaths of more than one million people.?
Although Nepal reported a first case early in the
phase of the pandemic,’ only a small number was
identified through intensive case finding and
contact tracing efforts of the Government of Nepal
till end of July 2020. Children under 15 years of
age constituted 6.3% (1477) out of 23,308 patients
diagnosed with COVID-19 by the first week of
August.” Lately, since August 2020, however, the
case count has risen sharply with pandemic
reaching the community phase of transmission.
Strict lockdown involving the closure of schools
and non-essential workplaces, a ban on social
gatherings, and severe travel restrictions in the
initial days with loosening of these measures over
time are the most important reasons for this change
in epidemiological trends. This paper presents local
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data on epidemiology, clinical manifestations, and
outcomes of children hospitalised with COVID-19
at Government designated centres in Nepal during
the early phase of the pandemic. A small number of
cases in children required hospitalisation compared
to adults during the same period. The number of
children affected by COVID-19 in Nepal has
expanded exponentially since August 2020.* With
changing epidemiological trends, the admission
criteria have changed and most children are now
being managed in home isolation rather than being
admitted to hospital.*

This report on initial experience in 121 Nepali
children reaffirms the observations made elsewhere
in the world. Most children are either asymptomatic
(71.9%) or mildly symptomatic (18.2%) and fever
was the most commonly reported symptom. Most
children were recognised during contact tracing and
screening; patients did not develop any
complications during the period of hospitalisation.
There were no deaths reported.

This study highlighted that majority of paediatric
patients diagnosed with COVID-19 were identified
through contact investigation or community
tracing. Studies from other parts of the globe have
produced similar results and children are not
considered the primary drivers of transmission.!? A
household contact as an index case prior to child's
diagnosis was identified in 20.8% of the study
population. This result is similar to findings from
other countries.!”

The epidemiological data produced by the
Epidemiology and Disease Control Division of
Government of Nepal shows that children under 20
years of age constitute about 7.03% of all
confirmed COVID-19 infections in the country.*
Pooled analysis of different reports in
geographically and ethnically distinct population
has identified that approximately 40 - 45% of
COVID-19 infection is asymptomatic.!'!-1> Although
much higher rate of asymptomatic infection has
been reported in some parts of the world,!?
evidence of pre-symptomatic disease in people
testing positive by RT-PCR for SARS CoV2
compounds the picture of any point estimate of
asymptomatic patients. Many of these
asymptomatic patients go on to develop symptoms
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later.'* An even higher proportion of asymptomatic
patients in the current study contrasts with these
figures. This may partly be related to the study
population as only children under 18 years of age
were included in this study. The huge proportion of
children with asymptomatic SARS-CoV-2 infection
compared to adult patients is evident in most
published literature.!>!6 It is still not clear why
children’s COVID-19 are less severe than adults
and may relate to both exposure and host factors.!”
Routine situation data updates available through
national database in Nepal does not include
proportion of symptomatic people among all
patients diagnosed with COVID-19.

Most children diagnosed with COVID-19 were
adolescents. Boys were more frequently diagnosed
(58.7%) than girls. Available evidence shows that
males are slightly more susceptible to SARS-CoV2
infection, present with a more severe disease, and
have a worse prognosis.!® Older children and
adolescents are more commonly affected with
COVID-19; in a report from United States on 2572
children, the median age was 11 years and nearly a
third of reported paediatric cases (32%) occurred in
children aged 15 — 17 years, followed by those in
children aged 10 — 14 years (27%)."°

The most common symptom reported among
symptomatic children in our study was fever
followed by respiratory symptoms. These findings
are similar to other reported series.?’ Pneumonia is
the leading infectious cause of death in children
younger than five years; SARS - CoV2
preferentially attacks the respiratory tract of both
lower and upper airways. However, only a small
number of children with COVID-19 in this series
actually had pneumonia or more severe illness
category. In a large case series from China, more
than 90% of 2,135 children diagnosed with
COVID-19 were asymptomatic or had mild-
moderate disease; only 5.2% had severe disease
and 0.6% had critical disease.?! However,
epidemiological trends in Nepal reported here also
represent the fact that in early phase of the
pandemic when management algorithms were still
being developed, more people identified through
contact tracing and screening were admitted rather
than illness severity driven hospital admission.
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Additionally, possibilities of a less virulent viral
strain causing COVID-19 in circulation, more
favourable geographical factors and household
environmental condition for Nepali children may
also be responsible.

At the time of admission, most children had stable
vital signs and mean oxygen saturation was
recorded at the same time. Co-morbidities were not
commonly associated. Most children remained
stable during the period of admission and only one
patient required admission to high dependency care
based on existing hospital policy for supplemental
oxygen. No deaths were reported. Published
literature supports that children with COVID-19
rarely have severe or critical illness, and deaths
with disease progression among them is extremely
low.?? Co-morbidities have been particularly
important in children requiring intensive care for
respiratory, circulatory or neuro-critical care; a
report from paediatric intensive care units in US
and Canada report that about 83% of children
requiring ICU admissions had significant pre-
existing co-morbidities.?> The profile of children
presented in this series is different with most
children having asymptomatic or minimally
symptomatic illness.

Laboratory results were available for analysis in
smaller number of patients and there was no
uniform testing guidelines. In this study, most
patients had normal routine haematological
parameters. Radiography was performed in eight
patients only and only two had infiltrates identified
in the radiograph. In a meta - analysis of published
paediatric literature, serum inflammatory markers,
specifically D-dimer, procalcitonin, creatine kinase,
and interleukin-6, were found to be consistently
abnormal although the authors advised caution till
more robust, longitudinal laboratory analyses
became available.* Blood counts are usually
described to be normal in most patients with
neutrophil counts towards the lower side.>* Most
pediatric patients have normal chest X-rays
consistent with the finding that most patients did
not present with respiratory symptoms. Number of
patients included in this study is very small in size
to make good comparison with other studies.
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Multi system inflammatory syndrome in children
(MIS-C), defined as clinically severe illness
requiring hospitalisation with fever, elevated
inflammatory markers and multi-system organ
dysfunction in the setting of recent SARS — CoV-2
infection in the absence of an alternative likely
explanation has been reported in countries with
recent surge of COVID-19.252¢ In this study, no
MIS-C like illness was reported but there may be
more of such illness in future with increasing
number of children diagnosed with COVID-19.

There are several limitations to generalise the
findings of this study. The results of this study
narrate the profile of Nepali children identified
early in the course of pandemic in the country when
the screening, testing and diagnostic guidelines,
hospitalisation and discharge criteria and clinical
management protocol were constantly evolving and
changing. The report is based on small number of
patients; clinical and epidemiological
characteristics in any population are best described
in larger number of patients. All patients were not
treated by paediatricians and there was no standard
treatment protocol being followed. This study was
only conducted in designated COVID care areas
and the clinical profile of patients described in this
study may not represent general community
spectrum of paediatric patients. Although
Government had put in a testing guideline in place
for all suspected COVID cases, all children may
not have undergone the testing. The period of data
collection was during the early phase of the
pandemic with fewer reported paediatric cases. As
the pandemic unfolds, there has been a surge in the
number of children diagnosed with COIVD-19 and
the results might look different as more data is
collected in future.

CONCLUSIONS

Nepali children with COVID-19 commonly present
with asymptomatic or mildly symptomatic
infection. Fever and respiratory symptoms are the
most commonly reported symptoms in line with
reports from elsewhere in the world. Most children
do not develop complications as opposed to adult
literature. Continued surveillance in larger
population of children as the pandemic unfolds will
generate more stringent observations.
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