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y:V: 530 7:Xe3ll Objective: Compared to the adults there is paucity of literature regarding manifestation of COVID-19 in

children. We decided to study the clinical manifestation of COVID-19 in children during the second wave
of COVID-19 pandemic in Gujarat, India.
Method: A cross-sectional survey study was designed for children with COVID-19 infection. An online survey form was
designed with demographic details, details of clinical manifestations, investigations, treatment and recovery time. The survey
was filled by 573 parents of which 539 were included in the study.
Results: Of the 539 patients, 72.5 % of the patients presented in April(p<0.000). The child was the index case in only 7.4% of
cases. There was a higher incidence of cases in boys (53.2%) (p<0.000) and in 0-5 years age group (39.5%) (p<0.00). The
common presenting symptoms were fever (91.9%), cough/cold (52.4%), headache (19.5%), body-ache (23.6%), and
gastrointestinal symptoms (21.1%). There was an age-wise variability in symptoms. Majority of the patients (98.2%) recovered
with home treatment; only 1.8% required hospitalization. Complete resolution of symptoms occurred within a week in 78% of the
patients(p <0.000). There was no mortality in our study.
Conclusion: Children affected with COVID-19 during the second wave in Gujarat had mild disease. The child was index case
in only a few cases and contracted COVID-19 from adult household contact. Most children recovered with home treatment and

the course of the disease was short.

INTRODUCTION:

Coronavirus disease 2019 (COVID-19) is caused by novel
coronaviruses SARS-CoV-2 (Severe Acute Respiratory
Syndrome Coronavirus-2)[1]. World Health Organization
officially classified COVID-19 as a pandemic on 11" March
2020 [1]. The virus has resulted in 288,891,248 cases and
5,455,755 deaths worldwide as of 31" December 2021. India
reported a total of 34,838,804 cases and 481,080 deaths from
March 2020 to December 2021[2].

To date, India has experienced two waves of COVID-19 and is
undergoing the third wave[3]. The second wave of COVID-19
in India lasted from February to June 2021 and was caused by
the delta variant, B.1.617.2[4]. The delta variant (B.1.617.2)
emerged as a highly contagious variant, approximately twice
as infectious as the previous strains[4]. This higher
infectiousness and transmissibility caused a surge in cases
during the second wave affecting many children[5].

In the first wave China reported only 2.2% cases in children
(<19years)[6] while USA reported 1.7% cases (<18 years)[7].
In a systematic review Ludvigsson reported that children
accounted for less than 5% of COVID-19 cases between
January to March 2020 and had milder symptoms compared to
adults[8]. In a sero-surveillance report, India reported less
than 12% incidence of COVID-189 in individuals younger than
20 years[9]. During first wave many authors found COVID-19
infection in children, mainly asymptomatic or with mild
symptoms and with a short duration of the illness
[8,9,10,11,12],. The risk of mortality was very low in children
during first wave of COVID-19 pandemic([8,13] .

Compared to adults, there is paucity of literature for pediatric
COVID-19. There are many studies about clinical
presentation and severity of pediatric COVID-19 during the
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first wave[6,7,8,11,13], but there are very few studies on
pediatric COVID-19 during the second wave. Therefore, we
decided to study the manifestations of COVID-19 in children <
18 years during the second wave of the pandemic in Gujarat,
India. The results obtained from the study would help analyze
the effects of COVID-19 in children and facilitate future
planning.

METHOD:
The manifestations of COVID-19 in children < 18years was
investigated through a cross-sectional survey in August 2021.

The inclusion criteria for selecting participants were:

1. Patient should be <18years old.

2. Patient should be residing in Gujarat, India.

3. Patients should have tested positive between February
2021 - June 2021 by Reverse Transcriptase-Polymerase
Chain Reaction (RT-PCR) or Rapid Antigen Test (RAT).

An online survey form was created for data collection of
patients. Confirmed COVID-19 positive children were sent a
survey form after obtaining the consent of their treating
pediatrician. As the study involved children <18 years, their
parents were asked to fill the survey form. Patients with post-
COVID Multisystem inflammatory syndrome in children (MIS-
C) were excluded.

Survey forms were in English with no identifiers or personal
information of the participants. The privacy and anonymity of
the participants were maintained throughout the study. At the
outset, the participants were informed about the study and
their consent was obtained. The participants were not
subjected to any adverse risks or discomfort. Ethical
clearance was obtained from the Institutional Ethics
Committee.
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The survey form included 1) Demographic questions - age,
sex, area of residence, size of family, 2) Family details - details
of the index case, number of infected family members, and
mortality in the family,

3) Investigations - mode of the diagnosis, and other
supporting investigations, 4) Symptoms, 5) Treatment - home
treatment or hospitalization, treatment details, and recovery
period. The patients requiring admission also filled in the
details about their hospitalization.

Total 750 survey forms were sent, of which 573 participants
responded. Out of 573 responses, 34 were rejected as they did
not meet inclusion criteria. Finally, 539 COVID-19 pediatric
patients were included in this study.

Statistical analysis

The data was processed through the Statistical Package for
the Social Sciences (SPSS) version 23. We applied the chi-
square test where the value of statistical significance was set
to 0.05. Descriptive analysis, namely percentage calculation,
was conducted to analyze the data.

From the 539 responses, the patients were distributed into
three age groups: 0-5 years (39.5%), 6-10 years (33.6%), and
11-18 years (26.9%). The incidence was found to be higher in
the age group of 0-5 years which was statistically significant
(p<0.000). There was a statistically significant (53.2%)
preponderance in males (p<0.000). (Table I) Majority of the
responders were from urban areas (95.0%), with only 5.0%
from rural areas (p<0.000). Children infected between
February to August 2021 were included in our study and
divided in three groups depending on the month of infection,
1) before April (February and March), 2) April, and 3) after
April (May and June). Majority of cases (72.5%) were reported
in April (Table I). We found that the child was index case only
in 7.4% of cases; father (36.1%), mother (21.6%) were more
frequently the index cases (Table I). Grandparents were the
index cases in 15.1% and siblings, house-help, and relatives
were index cases in 13.2% of the cases. Index cases were not
known in 6.6% cases. Comparing the child with other adult
family members as the index case, the difference was found to
be statistically significantly (p<0.000). (Table I)

Majority of the patients (97.4%) were diagnosed within three
days of developing symptoms (p <0.000). RT-PCR was the most
common diagnostic modality (91.8%). (Table I) Additional
hematological investigations were ordered in 63.3% of the
patients while only 3.2% underwent a CT-Scan of thorax and
2.2% had a chest X-Ray.

Table I: Demographic details

Variable Categories  |Total |Proportion
Age 0-5 years 213 [39.5%
6-10 years 181 33.6%
11-18years |145 |26.9%
Sex Male 287 53.2%
Female 252 46.8%
Month of positive Before April* |37 6.9%
April 391 72.5%
After April** |111 20.6%
Index case (n= 538) Father 194 36.1%
Mother 116 |21.6%
Child 40 7.4%
Others*** 188  [34.9%
Diagnosis RT-PCR 495 |91.8%
RAT 60 11.1%
Day of diagnosis (n=503)|1 day 258 51.3%
2 days 139  |27.6%
3 days 93 18.5%
= 4 days 13 2.6%

*February & March, **May & June, ***grand parents, siblings,
househelp, otherrelatives, unknown

While analyzing clinical features, 94.2% of the patients were
symptomatic and 5.8% were asymptomatic. (Table II) The
asymptomatic patients were diagnosed during routine
screening after exposure to COVID-19 family members.
Among the symptomatic patients, five common symptoms
were fever (91.9%), cough/cold (52.4%), headache (19.5%),
body-ache (23.6%), and gastrointestinal symptoms (21.1%).
(Table II) Gastrointestinal symptoms comprised of diarrheq,
vomiting, abdominal pain, constipation, loss of appetite, and
flatulence. Few patients experienced additional symptoms
like loss of smell and/or taste, skin rash, conjunctivitis, oral
ulceration, and breathlessness. Analysis of age-wise
differences in the symptoms found that the incidence of body
ache was most common in the higher age group of 11-18 years
(46.7%), tollowed by age-group 6-10 years (35.0%), and least
in patients from 0-5 years (18.3%). The symptoms of loss of
smell and/or taste were also highest in the age group of 11-18
years (65.4%), followed by 6-10 years (30.8%), and least in 0-5
years (3.8%). Of the 99 children with headache, 85.9% were
from the combined age group of 6-18 years.

Table II: Clinical manifestations and treatment details

Variable Categories Total| Proportion
Symptom Asymptomatic 31 |[5.8%
development | Symptomatic 508 194.2%
Common Fever 467 [91.9%
symptoms Cough/ cold 266 [52.4%
(n=508) Headache 99 [19.5%
Body ache 120 [23.6%
Gastrointestinal 107 [21.1%
Loss of taste and/or smell 52 [10.2%
Treatment Home treatment 528 |98.2%
Hospitalisation 10 [1.80%
Recovery 1-3 days 184 |34.8%
(n=528) 4-7 days 228 |43.2%
1-2 weeks 82 |15.5%
= 2 weeks 34 [6.4%

Majority of the patients (98.2%) recovered with home
treatment under physician monitoring. Complete resolution of
symptoms occurred within a week in 78% of the patients; in
22%, recovery took two weeks or more (p<0.000). (Table II)
Only 10 children (1.8%) required hospitalization, of which, 7
were hospitalized in the first week of diagnosis for
dehydration, fever management, and parental anxiety, while
3 were hospitalized in the second week. (Table III) The three
children admitted in second week had pulmonary
involvement on CT scan and were given Remdesivir and
steroids; two of them had desaturation and breathlessness
requiring oxygen. All admitted patients recovered and there
was no mortality in our study. (Table III)

Table III: Details of hospitalized patients

Age distribution 0-5 3

6-10 3

11-18 4

Interval between diagnosis & Within 1 week| 7
hospitalization After 1 week |3

Type of treatment Supportive | 5
Additional * | §

Duration of hospitalization < lweek |9
> 1 week 1

*Remdesivir, Oxygen, Steroids

DISCUSSION:
Vaccination for children < 18 years did not start in India in the
year 2021, hence they remained susceptible to COVID-19
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during the second wave. The epidemiology, symptomatology,
and outcome of COVID-19 disease in children during second
wave is not very well reported in India. Such study will be
helpful for future management strategies and formulating
COVID-19 public health policy for children.

To the best of our knowledge, ours is amongst the very few
studies studying the manifestation of COVID-19 in children <
18 years in outpatient settings. The responders of our survey
were mainly from urban area of Gujarat, India. Majority of the
children ( 72.5%) got infected in April, which coincided with the
peak of second wave in Gujarat(4,14].

We found highest involvement in the age group of 0-5 years,
followed by 6-10 years (p<0.000). In a systematic review of
1810 patients (< 20y), Badal et al found a higher prevalence in
6-14 years age group[l3], while in a study of Moroccan
children El Fakiri found higher prevalence 10-l4year age
group[10] and Rebecca Leeb reported a higher incidence in
12-17years age groupl[l5]. There was significant male
preponderance in our study (p<0.000). Similarly, Mansourin
et al in their meta-analysis of 32 publications found more
cases in males [16]. There are varied reports regarding sex
and age prevalence of COVID-19 in children, many studies
found equal prevalence across all age groups and did not
report any gender-based preponderance of COVID-19
infection[17,18].

Out of 539 children, only 7.4% of children were the index cases.
In 86% of cases in our study, the child got infected through an
adult contact and in 57.7% of the cases, one of the parents was
the source of infection. A similar finding was reported in a
study involving 419 household transmission clusters in China
[19]. Similarly, Gotzinger in a multinational European cohort
study [20] and Bingbing Li in their meta-analysis of 7004
patients found 90% of children getting infected by adults[12].
We postulate that the closure of schools and outdoor activities
due to complete lockdown reduced children's direct exposure
to COVID-19 infection. This also indicates that children are
susceptible to COVID-19 infection from an adult contact.

More than 50% of our cases were diagnosed on first day of
development of symptoms and 97.4% were diagnosed within 3
days, which was similar to study by Dong Y[18]. Early
diagnosis in our series was possibly due high index of
suspicion following positive adult household contact.

Our study found manifestations of COVID-19 disease mild in
children; majority of them presented with symptoms like fever,
cough/cold, headache and bodyache similar to several other
studies[8,11,18],.

In our study, the commonest extrapulmonary manifestations
were gastrointestinal symptoms followed by loss of smell
and/or taste. Other symptoms like skin manifestations and
conjunctivitis were less frequent similar to study by Pousa[21].
Mansourin found gastrointestinal symptoms in 20% of
children[16].

The majority of our patients were treated at home which
indicates that COVID-19 disease in children was mild, as
noted by many authors[8,11]. Most of the children in our study
recovered within 7 days of becoming symptomatic. El Fakiri
also reported an average illness duration of 7 days[10].

Our results demonstrate an age-wise variation in symptoms
like headache, body-ache, and loss of smell and/or taste.
Older age groups (11-18 years) reported higher incidence of
headache, body-ache, and loss of smell and/or taste which is
similar to that reported by Stokes [17]. A possible explanation
for this could be due to inability of younger children to express
symptoms properly. Some studies have suggested that

differential expression of ACE 2 receptor in oral and nasal
mucosa could be responsible for age-wise differentiation of
loss of smell/taste in children[22]. Stokes reported higher
incidence of fever in younger patients (0-9 years), and sore
throat and shortness of breath in older patients (10-19
years)[17]; this was not observed in our patients.

The incidence of hospitalization was very low (1.8%) in our
series; majority of children (90%) were hospitalised in April
and May, which coincided with the peak of second wave in
Gujarat[14]. Several studies reported low incidence of
hospitalisation in children in the first wave and second
waves[15][23]. Half of the admitted children required only
supportive care and only 2 children required oxygen and ICU
care. All children recovered fully and there was no mortality in
our study. A study from Pakistan found that the majority of
hospitalized children needed only supportive care[24].

In our study, we found all age groups susceptible to COVID-19
infection. There were varied clinical manifestations across all
age groups with an age-dependent variation in few
presenting symptoms, hence treating physicians should have
a high index of suspicion to diagnose COVID-19 in children.
We found that in the majority of the cases adult household
contacts were the source of infection to children, thereby
reinforcing the need for complete vaccination of all eligible
family members. Given the current situation where a majority
of adults of our country are partially or fully vaccinated[25],
unvaccinated susceptible children can play a major role in the
transmission of COVID-19 in future waves. This indicates an
urgent need for vaccination in children < 15 years. With the
reopening of schools, colleges, and universities, preventive
measures like masking and social distancing should be
inculcated and followed diligently to limit the disease spread.

Our study confirms that COVID-19 disease in children is mild
and majority can be treated at home. This information may
help in better planning of resource allocation in future waves
of COVID-19 pandemic. There is a need to develop and follow
a standard treatment protocol for home treatment of pediatric
COVID-19.

Ours was a facility-based study and the data collection was
done from patients presenting to pediatricians mainly in
urban setting, thereby the results may not be fully
representative of the incidence of pediatric COVID-19 in
Gujarat. A community-based survey could not be conducted
due to COVID-19 safety protocols. As younger children could
not fill the survey form, to maintain uniformity we asked
parents to fill the form in all age groups, this might have led to
variation in symptom reporting. However, these limitations do
not undermine the findings of our study as the sample size is
adequate and the results corroborate with other global
studies.

CONCLUSION:

Our results have shown that positive cases were prevalent
across all age groups with a higher incidence in 0-5 years.
There was significant male preponderance in our cases. The
majority of the children were infected in April 2021, during the
peak of the second wave of COVID-19 pandemic in Gujarat. In
only 7% of the cases, the child was the index case in the house.
The most common symptom of COVID-19 in children was fever
followed by cough/cold, headache, body ache, and
gastrointestinal symptoms in some patients. Few symptoms
like headache, body ache, loss of smell/ taste, were frequently
reported by older children. The majority of the patients were
given home treatment and recovered within a week. There was
no mortality in our series.
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