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Symptomatology and Outcome of Acute COVID-19 illness in
Children at Faridabad, India
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Introduction: The surveillance case definitions for coronavirus disease 2019 (COVID-19) in children adapted from adult guidelines emphasized
the presence of fever and/or respiratory symptoms as the criteria for suspicion and testing. The clinical course of severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2) infection in Indian children is still not well described. Materials and Methods: This observational
study was done at a dedicated COVID-19 tertiary care hospital of Haryana, India, between April 1, 2020 and December 31, 2020, with due
approval of Institutional Ethics Committee. A total of 86 SARS-CoV-2 positive inpatient children in the age group of 1 month — 12 years
were enrolled to outline the clinical course and outcome of acute illness longitudinally over initial 2 weeks of infection. Clinical management
and hospital discharge policy was guided by public health authorities and prevailing scientific evidence which were updated and notified
time to time as the pandemic evolved. Descriptive statistics were applied to analyze the study variables. Results: Majority children (48/86;
56%) remained asymptomatic throughout 2-week surveillance period, 35 (41%) suffered mild, 2 (2%) moderate, and 1 (1%) severe disease.
All children had intact survival. Comorbid condition(s) were present in five (6%) children. Among infants and the subset of children with
premorbid condition(s), the proportion of children suffering symptomatic illness (88% and 80%, respectively) and moderate-severe illness (25%
and 40%, respectively) was quite high. Respiratory symptoms (68%) and fever (50%) were the most common symptoms. Gastrointestinal
symptoms were present in 26% symptomatic children. Fever was the only symptom in 11% children; and 16% children had only gastrointestinal
symptoms without any fever or respiratory symptom(s). Conclusion: Acute SARS-CoV-2 infection in children is commonly asymptomatic, or
a mild illness with not only respiratory but also non-respiratory manifestations. Thus, a high index of suspicion for SARS-CoV-2 infection is
required by the treating physicians in this subgroup of population as they might play an important role in virus transmission and amplification.
In case the testing is deferred among asymptomatic contacts or children with mild symptoms, they may be presumed SARS-CoV-2 infected,
isolated, and managed accordingly.
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INTRODUCTION region probably because the children were rarely tested for the
virus during the early phase of the outbreak. This led to the
belief that children are less affected with this infection and if at
all affected, it is only a mild respiratory or influenza-like illness.
Although published late, this is on record that even during the
early phase of outbreak (between January 16 and February 8§,
2020), 728 laboratory-confirmed and 1407 suspected pediatric
cases were notified to the Chinese Center for Disease Control
and Prevention.[!

The outbreak of 2019-novel coronavirus (nCoV) infection was
declared a public health emergency of international concern
on January 30, 2020. On February 11, 2020, the World Health
Organization named this illness associated with 2019-nCoV as
coronavirus disease 2019 (COVID-19) and the International
committee on Taxonomy of viruses named this virus as severe
acute respiratory syndrome coronavirus-2 (SARS-CoV-2). It
was declared a pandemic on March 11, 2020.

The initial published data in children were limited to case Address for correspondence: Dr. Priyanka Gupta,

. . . Department of Paediatrics, ESIC Medical College and Hospital, NIT-3,
reports and small case series from a specific geographical Faridabad - 121 001, Haryana, India

E-mail: drpriyankaguptakapil@gmail.com

Submitted: 20-Aug-2021 Revised: 24-Nov-2021
Accepted: 24-Nov-2021  Published: 30-Dec-2021
Thisis an open access journal, and articles are distributed under the terms of the Creative
Access this article online Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
Quick Response Code: remix, tweak, and build upon the work non-commercially, as long as appropriate credit

Website: is given and the new creations are licensed under the identical terms.
www.actamedicainternational.com

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

DOI: How to cite this article: Gupta P, Bhinder OS, Gupta V, Ahuja A,
10.4103/amit.amit_138_21 Pandey AK, Ravi RN. Symptomatology and outcome of acute COVID-19
illness in children at Faridabad, India. Acta Med Int 2021;8:94-9.

© 2021 Acta Medica International | Published by Wolters Kluwer - Medknow -




Gupta, ef al.: Symptomatology of acute COVID-19 in children

During the first wave of pandemic, no separate surveillance
case definitions existed for COVID-19 in children and the one
used were adapted from the adult guidelines provided by public
health/government and international agencies emphasizing the
presence of fever and/or respiratory symptoms as the criteria
for suspicion and testing.*'” The same have been endorsed by
public health guidelines issued by Ministry of Health and Family
Welfare, Directorate General of Health Services (EMR Division),
Government of India!' in the protocol for the management of
COVID-19 in the pediatric age group. “Suspected case” is a
patient with acute respiratory illness (fever and at least one
sign/symptom of respiratory disease, e.g., cough, shortness
of breath), and a history of travel to or residence in a location
reporting community transmission of COVID-19 disease during
the 14 days before symptom onset or having been in contact
with a confirmed or probable COVID-19 case in the last 14 days
before symptom onset or the absence of an alternative diagnosis
that fully explains the clinical presentation. A person/child with
laboratory confirmation of COVID-19 infection irrespective of
clinical signs and symptoms is “Confirmed case” and a suspected
case in whom RT-PCR could not be tested or inconclusive is
“Probable case.”

With the concerns of future waves of COVID-19 pandemic in
India, this is extremely important to keep our boots strapped in
a country with huge population and rapid rates of transmission,
especially when effective drugs or vaccines are yet not
available for this infection in children. This is well established
now that the acute SARS-CoV-2 infection in children behaves
like any other viral infection with multi-system manifestations
and wide range of severity.[12?2] Despite the presence of
published data worldwide, clinical course and outcome of
acute SARS-CoV-2 infection in Indian children are not well
described and there is only little published literature on this
aspect limited to small datasets.''®! Ongoing surveillance
is crucial in children as they might play an important role in
virus transmission and amplification.??®! This study was done
to fill this gap during the early phase of COVID-19 pandemic
in India, as an attempt to learn the natural course of acute
SARS-CoV-2 infection in children.

MarteriaLs AND MEeTHODS

Study Design
Observational study.

Setting
ESIC Medical College and Hospital in Haryana, which served
as a dedicated COVID-19 hospital during the study period.

Sample

All one-month to 12-year-old inpatient children with laboratory
confirmed SARS-CoV-2 infection in nasopharyngeal/
oropharyngeal swab sample using the reverse transcription
polymerase chain reaction (RT-PCR) test.

Sample size
Eighty-six.

Study duration
Nine months (April 1-December 31, 2020).

Procedure

The study was approved by the Institutional Ethics Committee
vide letter number 134/A/11/16/Academics/MC/2016/185 and
the study participants were included with parental consent.

Three genes of SARS-CoV-2, i.e., E-gene (envelope coding
gene), RARP-gene (RNA dependent RNA polymerase gene),
and N-Gene (Nucleocapsid encoding gene) were tested
using Allplex™ 2019 nCoV Assay kit (Seegene Inc). Cycle
threshold (Ct) value <35 was considered RT-PCR positive
and >35 as negative. As an institutional and public health
policy, asymptomatic children and those with mild illness
were also admitted if their age was <1 year, had any co morbid
condition(s) or lacked home isolation facilities.

Clinical severity of disease was categorized as “mild,”
“moderate,” or “severe.”*® Uncomplicated infection without
fast breathing and normal saturation (SpO2) >95% were
categorized as “mild disease.” Breathing rate of >60 in <2
months of age, >50 in 2—11 months of age, >40 in 1-5 year
of age, and >30/min above 5 years of age were defined as
fast breathing. Children with respiratory symptoms, fast
breathing, and desaturation SpO2 <94% (range 90%—94%)
on room air were categorized as “moderate disease.” Those
with signs of severe pneumonia, severe respiratory distress,
SpO2 <90%, danger signs such as inability to feed, lethargy,
unconsciousness or convulsions, septic shock, or multi-organ
dysfunction were categorized as “severe disease.”

Clinical management, hospital discharge, and isolation policy
were guided by public health authorities and prevailing
scientific evidence which were updated and notified time to
time.[*1%-24 231 Clinical monitoring protocol included monitoring
for temperature, SpO2, and signs of respiratory distress. No
blood or radiological tests were done among asymptomatic
children and those with mild disease. Symptomatic measures
such as paracetamol, antihistaminic, nasal saline drops, and
oral rehydration solution were prescribed in mild cases, and
the treatment was individualized in moderate to severe ill
patients. Antibiotic cover for pyogenic bacteria was provided
in pneumonia cases (moderate-severe disease) because the
clinical picture of bacterial pneumonia may overlap with
COVID-19 and co-infections are not uncommon. Wherever
required, one caregiver was allowed to stay with the child
irrespective of his/her SARS-Co V-2 infection status following
respiratory and hand hygiene practices. Lactational support
was provided to all breastfeeding mothers.

Data pertaining to age, gender, any household contact,
clinical symptoms, duration of each symptom, and comorbid
condition(s) were recorded. Information about clinical
symptoms was recorded first within 24 hours of admission
and then prospectively till the discharge of patient. A clinical
surveillance was maintained for a minimum of 2 weeks and
the severity of disease was finally categorized as either “mild,”
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EENT3

“moderate,” “severe,” or “asymptomatic” after the acute phase
of illness was over. For those discharged early, a telephonic
follow up was maintained. Among symptomatic patients, a
record of all investigations done and the treatment received
was maintained.

Statistical methods

The anonymized data was compiled in the Microsoft Excel
Software and analyzed by Epi Info Version 7. Descriptive
statistics, namely frequencies and proportions were applied to
summarize qualitative variables; mean-standard deviation for
normal distributed quantitative data; and median-percentiles
to summarize the quantitative data with skewed distribution.

ResuLts

In this study, 86 laboratory-confirmed SARS-CoV-2-positive
children were enrolled. The youngest one was 1 month old
and eldest one was 12 years old. The median age of this
surveillance cohort was 7 years (interquartile range [IQR]:
2—11 years). Majority of study population belonged to >5 year
age group (57; 66.3%). There were eight (9.3%) infants (1
month to <1 year) and 21 (24.2%) children were 1 to <5 year
old. Among these 86 children, 57 (66.3%) were male and
29 (33.7%) were female. There was some infected family
member in 79 (91.8%) patients. A total of 83 (97%) children
could be followed-up for complete 2 weeks duration to
completely outline the clinical course during acute phase of
SARS-CoV-2 infection.

Comorbidities in SARS-CoV-2-infected children and
severity of COVID-19

Among 86, 5 (5.8%) patients had comorbid condition(s),
namely allergic rhinitis; brain tumor with hydrocephalous;
exogenous obesity; young infant born low birth weight with
moderate anemia; and another young infant with congenital
heart disease.

Overall, the majority of children were asymptomatic (48; 55.8%)
with another 35 (40.7%) having mild disease. Only 2 (2.3%) had
moderate and 1 (1.2%) had severe illness. In the subgroup of five
children with comorbid condition(s), 4 (80%) were symptomatic,
2 (40%) with mild disease, and 2 (40%) with moderate illness
requiring intensive care unit (ICU) care and oxygen therapy.
Among eight infants, 7 (87.5%) were symptomatic, 5 (62.5%)
with mild disease, and 2 (25%) with moderate COVID-19 illness
requiring ICU care and oxygen therapy.

Symptomatology of COVID-19 in children

The frequency of symptoms and the mean duration of
each symptom among symptomatic subset of infected
children (n = 38) are presented in Table 1. Respiratory
symptoms (cough, sore throat, rhinorrhea, and/or nose
block) were present in 26 (68.4%) and fever in 19 (50%)
symptomatic children. Four (10.5%) children had
fever as the only clinical symptom of SARS-CoV-2
infection. Ten (26.3%) children had gastrointestinal
symptoms (diarrhea, vomiting, and/or abdominal pain).

Table 1: Symptomatology of acute coronavirus
disease-2019 in children

Symptoms n=38,  Duration of Duration of
n (%) symptoms  symptoms (days),
(days), range  median (IQR)
Fever 19 (50.0) 1-5 3(1-3)
Cough 15(39.4) 1-7 3(2-4)
Sore throat 8 (21) 2-9 3.5(2.3-4)
Rhinorrhea 3(7.9) 2-5 3
Nasal stuffiness/block 1 (2.6) 7 7
Diarrhea 5(13.1) 2-6 3(2-4.5)
Vomiting 3(7.9) 1-2 2
Abdominal pain 2(5.3) 2-3 2.5
Fatigue/myalgia 3(7.9) 1-10
Headache 2(5.3) 2 2

IQR: Interquartile range

Six (15.8%) children had only gastrointestinal symptoms,
without fever or respiratory symptoms. Gastrointestinal
symptoms were not severe enough in any child to cause
dehydration or need of intravenous fluids. No child had
anosmia, lacrimation, conjunctivitis, or skin/mucosal rashes.

Clinical course of moderate-severe COVID-19 illness in
children

None of the three moderate-severe ill children were given any
specific antiviral, interleukin 6 (IL-6) inhibitor, remdesivir,
tocilizumab or plasma therapy. The clinical course and
treatment details in these three patients are as follows:

Patient 1

A 2-month-old, male child weighing 3.8 Kg, born small for
gestational age at term, with birth weight 1900 g, following
faulty feeding practices, had acute onset of fever and fast
breathing for 5 days and positive nasopharyngeal reverse
transcription polymerase chain reaction (RT-PCR) for
SARS-CoV-2. The child had respiratory rate-62/min, mild
chest indrawing and SpO2 92% in room air (improving to
96% on oxygen with headbox at flow rate of 5 L/minute) with
crepitations heard on both sides of chest. Perfusion and blood
pressure was normal along with normal cardiac, abdominal and
neurological examination findings. Chest X-ray was suggestive
of bilateral diffuse pneumonitis. Laboratory investigations
revealed anemia and leukocytosis. Hemoglobin (Hb) was 8.5
g/dL, total leucocyte count (TLC) 26750/mm?, neutrophil N
(14.5%) and lymphocyte (L) 55.3%. Liver function tests (LFT),
kidney function tests (KFT), electrolytes, and C-reactive protein
(CRP) reports were normal, and blood culture was sterile.
Child was given intravenous (IV) cefotaxime and amikacin
for 7 days; and oral azithromycin for 5 days. Oxygen could
be tapered and stopped by day 3% of treatment the child was
discharged after 8 days of inpatient stay after confirmation of
negative SARS-CoV-2 RT-PCR status on day 7 of admission.

Patient 2
A 2-month-old, male child, weighing 4 Kg, with congenital heart
disease (ostium secundum atrial septal defect with ventricular
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septal defect and patent ductus arteriosus) admitted in view of
fast breathing for 4 days and positive nasopharyngeal RT-PCR
for SARS-CoV-2. The child was afebrile, had respiratory
rate 54/min, chest indrawing and normal SpO2 in room air.
Bilateral crepitations and systolic cardiac murmur were noted on
auscultation. Liver was palpable 4 cm below right costal margin.
The chest X-ray showed cardiomegaly and findings of bilateral
diffuse pneumonitis. Laboratory investigations documented
normal blood counts, hemoglobin, LFT, KFT, and CRP. Blood
culture was sterile. The child was given oxygen with nasal prongs
at the rate of 2 L/min for the clinical signs of respiratory distress
and heart failure. IV amoxycillin + clavulanic acid and oral
azithromycin was given for 5 days along with measures for heart
failure in the form of furosemide and digoxin. Oxygen could be
stopped by day 4% of treatment and SARS-CoV-2 RT-PCR on
day-7 of admission was negative. The child was discharged after
14 days of hospital stay once cardiac status was stable.

Patient 3

A 10-year-old boy, weighing 24 Kg, admitted with symptoms
of dyspnea and fast breathing for 4 days with positive
nasopharyngeal RT-PCR for SARS-CoV-2. He had a history
of short duration fever and mild cough lasting 2 days in the
preceding week. The child was afebrile at the time of admission,
heart rate — 110/minute, respiratory rate — 28/minute, SpO2 70%
in room air (improving to 94% on oxygen with mask at rate of 8
L/min) and BP-91/51 mm Hg. Systemic examination including
cardiac and respiratory system examinations were normal. Chest
X-ray was suggestive of pneumonitis. Blood investigations
documented raised LDH-1188 TU/L, mild elevation in
SGOT-54 TU/L, and mild elevation in SGPT-67 IU/L. IL-6
levels could not be done but the blood counts, hemoglobin, LFT,
KFT, electrolytes, CRP, procalcitonin, ferritin, and d-dimers
were in normal range. Workup for dengue fever and malaria
were negative, and blood culture was sterile. Child had to be
given inotropic support for 2 days to maintain perfusion. He
was given IV dexamethasone (5 days) and low prophylactic
dose of enoxaparin (5 days) along with IV ceftriaxone (7 days)
and oral azithromycin (5 days). Oxygen requirements abated by
day 3" of admission and the child was discharged after 8 days
of hospital stay with confirmation of negative SARS-CoV-2
RT-PCR on day 7 of admission.

Duration of hospital stay

The inpatient stay varied from 1 to 17 days (median 9 days,
IQR: 7-11) which was dependent not only on the severity and
clinical course of illness but also on many social factors such
as the facility for home isolation, comorbid condition(s), and
the prevailing public health guidelines. The duration of hospital
stay was <3 among 6 children, 4-7 days among 19 children,
8-10 days among 34 children, 11-14 days among 23 children,
and >14 days among 4 children.

Discussion

Up to 90% children acquire SARS-CoV-2 infection from some
infected family member, though the source of exposure still

remains uncertain in many.['*22¢-21 [n the present study, 92%
children belonged to a household cluster of SARS-CoV-2
infection and the source of exposure was unknown in rest 8%.

Most of the studies and reviews describe decent recovery rates
in children with COVID-19.[1:12:20.26-34] Fata] outcomes are rare
with reported mortality rates ranging from 0.0018 to 0.7% in
various large datasets and systematic reviews.!!213:19:27.28.31.33.34]
In the present study, all children (100%) had an intact survival.

There is a wide variability in the description of proportion of
asymptomatic cases and severity of SARS-CoV-2 infection
due to variable local testing guidelines, hospital admission
criteria, variable study designs, inclusion/exclusion of neonatal
age group, and variable upper age limit of study participants.
Various datasets describe that 6%—-58% of SARS-CoV-2
infections in children are asymptomatic.[l:12-18:20.27-34] Ty
the present study, 48 (56%) children were asymptomatic
admitted either due to the lack of home-isolation facilities
or association with another high-risk factor. Worldwide
published literature and a few published data from India
describes that 16%—50% infections are mild and 0.9%—4.9%
children suffer severe-critical illness.[!:121417:18.20293L331 [ t0 8%
SARS-CoV-2-infected children require ICU admission!!>1619]
which again depends on the ICU admission criteria. In the
present study, 35 (41%) children had mild disease, two (2.3%)
children suffered moderate, and one (1.2%) child suffered
severe COVID-19 illness. Three (3.5%) children with
moderate-severe illness required ICU care, all three settled on
free flow oxygen therapy and no one requiring any invasive or
noninvasive ventilatory support but the one (1.2%) requiring
ionotropic support.

Most of the studies and systematic reviews report a greater
number of infected males than females,!!12-20:27-31,33.34]
hypothesizing that there might be some gender predisposition
to SARS-CoV-2 infection. Some large datasets found male
gender, younger age and preexisting comorbid conditions(s) to
be risk factors for severe disease and ICU admission.!'™ In the
present study, male:female ratio among SARS-CoV-2-infected
children was around 2:1. Comorbid condition(s) were present
in 6% children. Among infants and the subset of children
with premorbid condition(s), the proportion of symptomatic
illness (88% and 80%, respectively) and moderate-severe
illness (25% and 40%, respectively) was quite high. However,
with a modest sample size and small number of recorded
outcomes, no reliable statistical measure could be applied to
the study relationship of severity of illness with age, gender,
and comorbidity status.

Respiratory symptoms (such as cough, sore throat, rhinorrhea,
and nose block) and fever are the two most common
symptoms, reported in more than 32%—79% and 25%—82%
SARS-CoV-2-infected children, respectively.!12-16:19.20.27-29.31-34]
Gastrointestinal symptoms including diarrhea may be
seen in 4%—16% and vomiting in 3%—11% infected
children.[12:14.16.19.20.27-29.31-34] Begide respiratory and
gastrointestinal symptoms, fatigue, myalgia and headache
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are other common symptoms noted in up to 23% and 28%
children, respectively.!!214.16.18-2027.28.31.32.34] Symptoms such
as anosmia, lacrimation, skin rash, and mucosal rash are
infrequently reported.t'*!28321 Non-respiratory and unusual
symptoms could have been missed in the studies with small
sample size.?3% A large multi-national, multi-centric large
dataset from 21 countries and 77 institutions in Europe!'
found that among 582 RT-PCR confirmed SARS-CoV-2
infections in children, 40 (7%) had only gastrointestinal
symptoms, 16 (35%) among them not even having
accompanying fever. A Korean data also described one child
who had loss of taste as the sole symptom of SARS-CoV-2
infection.!?"”

Little is published about the symptomatology of acute
COVID-19 illness among Indian children. A small
hospital-based Indian data from Pune, Maharashtra, India®
described 50 SARS-CoV-2-infected children, 21 being
symptomatic. Fever was present in 81% and respiratory
symptoms were present in more than 38% children. In the
present study, respiratory symptoms were most common,
present in 68% symptomatic children, followed by fever in
50% symptomatic children. Fever was the only symptom
in 11% symptomatic children. Gastrointestinal symptoms
were present in 26% symptomatic children. Many (16%)
children had only gastrointestinal symptoms, without fever
or respiratory symptoms.

On cannot learn the natural history of any disease in a
cross-sectional hospital-based study, more so when many
asymptomatic and mild cases are being self-managed
at home missing attention. Only a very few studies
followed-up the infected asymptomatic and symptomatic
children longitudinally to outline the clinical course of acute
illness.l'%2% In the present study, an attempt was done to get
informed of all the new symptoms developing during the
acute phase of SARS-CoV-2 illness by doing a longitudinal
follow-up of children over complete 2 weeks. However, the
risk for developing multi-system inflammatory syndrome
which is a rare complication of SARS-CoV-2 infection in
children seen 2 — 6 weeks after the acute infection could
not be estimated. With a modest sample size and recording
a limited number of variables, analysis could not be done
for the severity of disease with variables such as age,
gender, and comorbidity status. Despite these limitations,
this preliminary data from our region may serve a guide
for resource and workforce planning. Systematic reviews
on the Indian data accumulated over the time may throw
more light on this subject.

CONCLUSION

This study validates that the mild illness with non-respiratory
symptoms is not uncommon in children with SARS-CoV-2
infection. Suspicion and diagnosis of COVID-19 in pediatric
age group based on respiratory symptoms and/or fever alone
may be misleading. Cases with predominant non-respiratory

symptoms are likely to get missed unless a high index of
suspicion is kept by the treating physician. If case the testing
is deferred among asymptomatic contacts or children with
mild symptoms, such children must be presumed SARS-CoV-2
infected, isolated, and managed accordingly to prevent
community spread.
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