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INTRODUCTION

The epidemiological information for COVID-19 is still 
evolving. While a growing number of studies from across 
the globe have widely discussed the presentation of COV-
ID-19 since its outbreak, very limited data is available on 
epidemiological features and transmission patterns among 
children.1-3 Worldwide, children of all ages and with a wide 
range of demographic and socioeconomic characteristics 
and ethnicity appear susceptible.4,5,6 Majority of available 
literature suggest relatively better disease outcomes among 
children, with more than 90% of them being either asympto-
matic or presenting with mild or moderate disease.7,8 How-
ever, despite being assured, the available quantum of litera-
ture on pediatric COVID-19 infection is not yet enough to be 
considered conclusive. There is a need of generating further 

data with particular emphasis on the populous tropical Indian 
subcontinent region. 

We present our observations on the presentation and clinical 
course of COVID-19 infection among children (birth to 18 
years of age) from a tertiary care teaching hospital in India. 

METHOD

This was an observational study involving the analysis of 
records of children (up to 18 years of age) admitted at our 
hospital between 1st April 2020 and 31st July 2020. Data were 
collected retrospectively for patients admitted till 23rd June 
2020 and prospectively for children admitted subsequently. 
The study was approved by the Ethics committee of the insti-
tute. Ours is an exclusive paediatric super-speciality teach-
ing hospital located in north India which was designated as 
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ABSTRACT
Introduction: Worldwide the data regarding the epidemiological features and transmission patterns of COVID-19 infection 
among children is evolving. We present our observations on the presentation and clinical course of COVID-19 infection among 
children.
Methods: Retrospective analysis of records of children admitted with COVID infection in a tertiary care COVID facility in north 
India.
Results: Records from 93 case files were analysed. Most of the children were infected after close contact with an infected family 
member. The majority of them were males and asymptomatic. Younger anaemic children were more likely to be symptomatic. 
Only a small proportion (<4 %) required intensive care and one infant with severe malnutrition expired.
Conclusion: Children are primarily getting COVID infection from household contacts and have a relatively better prognosis. The 
clinical outcomes observed in India are comparable to those reported from other regions of the world.
Key Words: COVID-19, Pediatric, North India
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an exclusive COVID care facility in early April 2020. The 
hospital offered comprehensive care for children including a 
critical care facility. Children were either diagnosed by con-
tact tracing following the detection of COVID-19 infection 
among any of their close contacts or by the screening of the 
children visiting our facility with signs and symptoms condu-
cive to the possibility of COVID-19 infection. Records from 
children diagnosed with COVID-19 infection either with: 

i. Rapid Antigen Test-A rapid, qualitative, chromato-
graphic immunoassay was done using a card-based 
sensor of the make SD Biosensor, with a turnaround 
time of 30 mins.

ii. TruNAT test – Done in a 2 step process using  Truela-
bR AUTO V2 Universal Cartridge based Sample Prep 
Device and TruelabTM Quattro Real-time Quantitative 
micro PCR analyzer, with appropriate Kits,  from M/s 
Molbio Diagnostics Private Limited or 

iii. Reverse transcriptase-polymerase chain reaction test 
(RT-PCR) involving Extraction using ZYBIO Nucleic 
Acid Purification system; and Amplification using 
The AriaMx Real-Time PCR system from M/s Agilent 
Technologies or CFX96 from M/s Biorad with various 
ICMR Approved kits.

As per the guideline released by the Ministry of Health & 
Family Welfare, the presentation of illness among children 
was defined either asymptomatic or with mild, moderate or 
severe symptoms.9 Children were managed as per the stand-
ard guidelines as adopted by the administration of the state 
from time to time.10 

The recorded parameters included demographic (age, gen-
der, residential location, history of travel during last 2 weeks, 
either international or to any area designated as disease hot-
spot, close contact with a person tested positive for COV-
ID-19), clinical details (parameters at the time of admission, 
evidence of past BCG immunization, presence of comorbidi-
ties, duration of hospital stay and outcome) and laboratory 
parameters (haematological, liver and renal functions and 
chest radiograms) which were performed as and when indi-
cated as per standard practice.

The data were recorded in Microsoft Excel sheets and an-
alyzed using SPSS software. Continuous measures were 
depicted as mean (SD) or median (IQR) as applicable and 
analyzed using the test. Categorical measures were depicted 
as proportions and analyzed using either the ‘Chi square’ or 
‘Fisher exact’ test. Correlation among the parameters was 
studied using Pearson’s correlation coefficient. The ‘p’ value 
of <0.05 was considered significant.  

RESULT

During the study period, 93 children with COVID-19 were 
admitted. The baseline characteristics of the cases are depicted 

in Table 1. There was insignificant male preponderance and 15 
children were aged less than 1 year (3 newborns). The major-
ity of patients, of varying age groups and either gender, had 
been exposed to a COVID-19 positive contact or resided in the 
locality designated hot spot containment zone by the govern-
ment. The information about receiving BCG vaccination dur-
ing early infancy was recorded in the case records of 36 chil-
dren, all of which received it. The presentation of the disease, 
as well as the duration of hospital stay among these patients, 
was similar to the rest in the study.    

Thirty-five (37.6%) patients were symptomatic at admission 
with fever being present in the majority. Among them, a ma-
jority presented with mild disease (n=31; 33.3 %), a few with 
moderate (n=3, 3.22%) and only one (1.07%) with severe 
disease. There were a relatively higher proportion of infants 
among symptomatic (7 of 35) than asymptomatic children (8 
of 58) but the result was not statistically significant (p=0.21). 
The number of hospital admissions showed an increasing 
pattern from April to July 2020. Discharges showed an initial 
decrease followed by an increase (Figure1). Till the end of 
data collection, 14 of the enrolled patients were still admit-
ted, 78 (83.8%) children were discharged while one expired. 

Associated comorbidity was observed among 5 (5.37%) pa-
tients. These included coeliac disease, congenital muscular 
dystrophy, acute myeloid leukaemia, pulmonary tuberculosis 
and traumatic hydropneumothorax in one child each (Figure 
1 and Table 1).

Haematological and renal function parameters along with 
chest radiogram were assessed in the children who had 
symptoms related to COVID-19 infection, any comorbid-
ity or other clinical signs (anaemia, poor weight gain etc) 
warranting investigation. Among the 67 patients for which 
these investigations were performed, 35 were admitted with 
symptoms suggestive of COVID-19 infection. The compari-
son of lab parameters among those with and without COV-
ID-19 related symptoms is presented in Table 2. Among all 
the children investigated, the mean +S.D haemoglobin, total 
leucocyte count and platelet count were 11.85 + 1.12 g%, 
6.68 + 2.09 X 103/cmm and 2.32 + 1.29 X 105/cmm respec-
tively. Compared to others, children with COVID-19 symp-
toms had significantly lower haemoglobin levels, monocyte 
count and uric acid levels (p=0.039, 0.045 & 0.014 respec-
tively). Among 37 chest radiograms performed over patients, 
abnormalities were only noticed in 2 (one each with hydro-
pneumothorax and bilateral pulmonary infiltrates secondary 
to tuberculosis).

Oxygen supplementation was needed in 4 children who also 
received Azithromycin and Dexamethasone. The only child 
who succumbed to the infection was 10 months old severely 
malnourished boy. He presented with encephalopathy and 
hemodynamic instability which progressed during the hospi-
tal stay of 60 hours. The mean duration of hospital stay was 
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9.42+5.09 days without any significant difference among 
symptomatic or asymptomatic patients (p=0.23). The hospi-
tal stay was neither significantly correlated with the age or 
gender of the patients (Table 2).

DISCUSSION 

In our study, the majority of children were infected after 
close contact with infected family members. While most of 
the children were asymptomatic, younger anaemic children 
were more likely to be symptomatic. Only a small proportion 
(<4 %) required intensive care and one infant with severe 
malnutrition expired among 93 children. 

Our observations represent the spectrum of presentation 
and outcomes of paediatric COVID-19 infection prevalent 
in the Indian subcontinent region. Though there is a reason-
able amount of information available for adult COVID-19 
patients, our observations should meaningfully add to the 
limited worldwide literature on paediatric COVID-19 infec-
tion. The set of patients from our institute, which caters to 
children with a wide range of socio-demographic character-
istics, fairly represents the general population in the region.

Our study indicates an initially slow but later moderate rise 
in the number of patients admitted at the institute. This is fol-
lowing the trend of progression of the disease in the region 
possibly due to early implementation of effective infection 
control measures.11 The initial blunting of pandemic progres-
sion appears to have provided a reasonable time frame for 
strengthening clinical care and diagnostic facility infrastruc-
ture to manage the later rise in the infection rate. 

Our key observations are presented in comparison with 
those from few major studies from China, Europe and North 
America in Table 3.12-15 The age distribution of our study 
group (median, IQR: 7.0 (2-10.5 years) is comparable to 
the published data from these regions. In our study, males 
constituted 59.1% of the patients. This male predominance 
was maintained across all age subgroups and is similar to 
the observations made in these studies. Though not statisti-
cally significant it could be an important potential indicator 
towards the possibility of biological factors playing a role in 
COVID-19 susceptibility by gender. Exposure to close con-
tact in the family (n=80/93; 86%) and residence in a hot spot 
containment zone (n=70/89; 75.3%) constituted the most im-
portant exposure characteristic of these patients in our study. 
This is in concurrence with reports on paediatric COVID -19 
cases from the USA which identifies travel and expo sure to 
a COVID-19 patient in the household or community, as the 
main factors responsible for transmission.14 Similar observa-
tions were reported from China as well as from 82 institutes 
in 25 European countries.12,13

The trends in the number of hospital admissions and discharg-
es observed by us appear to reflect the changing epidemiology 

of the infection in the region as well as the variations in admis-
sion and discharge policies released by regional administra-
tion from time to time. The mean+S.D duration of hospital 
stay was 9.42+5.09 days. There was no difference in the dura-
tion of hospital stay in symptomatic patients or symptomatic 
ones. The duration of hospital stay was, however, longer in the 
early months. This could be partly because earlier all patients 
were discharged from the hospital only after repeat microbio-
logical testing at the end of a certain period of hospital stay. 
This was modified in the subsequent recommendations. In 
our study, 58 of 93 (62.36%) patients were asymptomatic at 
admission. Among those who were symptomatic, 31 (33.3%) 
had a mild, 3 (3.2%) had moderate and 1 patient was admitted 
with severe symptoms of COVID-19. This is similar to that 
reported in studies from China, Europe and the USA where a 
large majority of children have either been asymptomatic or 
have had mild disease.12-15 Somebody of evidence also identi-
fies the asymptomatic patients as the cause of concern as they 
are potential carriers or transmitters of infection in society.16

The presentation of COVID-19 has been less severe in chil-
dren as compared to adults and the reasons for this may be 
related to both exposure and host factors. Children have been 
usually well cared for at home and have had fewer opportuni-
ties to expose themselves to pathogens and /or sick patients. 
It has been further speculated that children are possibly less 
sensitive to nCOV 2019 because the binding ability of ACE-
2, a likely cell receptor of nCOV 2019, in children may be 
lower than that of adults17. In contrast, a European study has 
concluded that a substantial proportion (8%) of COVID-19 
affected children develop severe disease requiring intensive 
care and prolonged mechanical ventilator support.13 They 
identified the risk factors for ICU admission to be age ≤ 1 
month, male gender, presence of lower respiratory tract in-
fection and presence of a pre-existing medical condition and 
viral coinfection. An American study similarly concluded 
that though children can also develop a severe COVID 19 
illness requiring intensive care (33.2% children) similar to 
adults (32.0%), invasive mechanical ventilation was less fre-
quently required in children (5.8%) than in adults (18.6%).15 
Similar to our study (32.3%), fever was documented as the 
commonest symptom in most of the studies (56-65%).12-15 In 
our patients, sore throat and breathlessness (in 8.6% each) 
were other common symptoms. There were 5(5.3%) patients 
with comorbidities in our study. This was lower than that 
reported in other studies where chronic lung disease, immu-
nosuppression and obesity have been identified as major co-
morbidities.13,14,15 The mortality rate in our study was lower 
than that reported by other authors.12-15  This difference may 
be partially explained by variation in the hospital admission 
criteria being followed in different regions.

The data regarding laboratory parameters was available in 
67 of our patients. At admission, the baseline haemoglobin 
and monocyte count were significantly lower in symptomat-
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ic as compared to asymptomatic patients (p=0.039; p=0.045 
respectively). A lower haemoglobin count in symptomatic 
children has also been reported in a study from Wuhan’s 
Children Hospital, China.18 They however reported a higher 
monocyte count in these children, in contrast to our findings. 
We also observed a higher white blood cells count and lym-
phocyte count among symptomatic children. However, the 
difference was not statistically significant. We also observed 
significantly elevated serum uric acid levels among sympto-
matic as compared to asymptomatic children (p=0.014). A 
similar observation was reported in a study from China and 
maybe a potential indicator of renal involvement during the 
illness.19

Being a preliminary descriptive set of observations, the re-
sults from our study have few limitations. The retrospective 
nature of data collection and unavailability of consistently 
available uniform guidelines for diagnosis, admission and 
management across the course of study are likely to weaken 
the strength of the information. However, the novel COVID 
19 global pandemic posed similar challenges for health care 
facilities all around the world. Despite these limitations, 
our observations are likely to have important implications 
for planning further health care services and allocation of 
resources during the ongoing pandemic situation (Table 3).

CONCLUSION

Children are primarily getting COVID infection from house-
hold contacts and have a relatively better prognosis. The 
clinical outcomes observed in India are comparable to those 
reported from other regions of the world.
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Table 1: Baseline characteristics of the children admitted with COVID-19 infection (n=93)
Parameter description

Age (years}, median (IQR) 7 (2-10.5)

Male: Female 55/38 (59.1% males)

Exposure to a positive contact 80 (86%)

Residence in a hot spot/containment area 70/89(75.3%)

Any Symptoms 35 (37.6%)

- Fever 30 (32.3%)

- Breathlessness 8 (8.6%)

- Sore throat 8 (8.6%)

- Vomiting 6 (6.5%)

- Rhinorrhea 2 (2.2%)

- Redness in eye 4 (4.3%)

- Diarrhea 2 (2.2%)

- Rash 2 (2.2%)

- Tiredness 2 (2.2%)

- Body ache 8 (8.6%)

Duration of hospital stay (Mean + S.D, days) 9.42+5.09

Table 2: Laboratory parameters among children with (n=35) and without (n=32) COVID-19 related symptoms

With COVID-19 related symp-
toms

(n=35)

Without COVID-19 related 
symptoms

(n=32)

P value

Haemoglobin (g %) 
 (mean + S.D)

11.09+ 1.50 (n=14) 12.00+1.09  (n=23) 0.039*

Total leucocyte count (103/cmm, mean + S.D) 7.25 + 1.82 (n=14) 6.25  +2.16 (n=23) 0.16

Neutrophils (%) 44.37 +  18.05 (n=14) 45.43 +18.83 (n=23) 0.86

Lymphocytes (%) 50.80  +17.90 (n=14) 44.23 + 18.68 (n=22) 0.80

Monocytes (%) 1.49  +  1.72 (n=10) 6.56 + 7.47 (n=20) 0.045*

Eosinophil (%) 2.36 +1.10 (n=11) 3.05+1.94 (n=20) 0.29

Neutrophil lymphocyte ratio (NLR) 1.20 +1.13 (n=14) 1.80  +2.40 (n=22) 0.38

Platelet Count (105/cmm, mean + S.D) 263.64  + 135.27 (n=14) 214.96 + 73.88 0.16

RBC Count 4.99+  0.77 (n=11) 4.75+ 0.61 (n=20) 0.34

Urea 27.00 +  9.59 (n=4) 29.38 + 5.89 (n=13) 0.55

Creatinine 0.52 + 0 .05 (n=4) 0.55 + 0.11 (n=13) 0.65

Uric acid 4.52 + 1.44 (n=4) 2.80  + 0.96 (n=13) 0.014*
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Table 3: Comparison of characteristics among patients aged under 18 years with COVID-19 infection reported 
from different regions
Study Dong Y et al.  (12) Gotzinger F et al. 

(13)
MMWR-1 (14) MMWR-2 (15) Index study

N 728 582  2572 576 93 

Study period Jan & Feb 2020 April 2020 Feb to Apr 2020 Mar to July 2020 Apr to July 
2020

Study location China Europe U.S.A U.S.A India

Age (median, IQR; years) 7 (2-13) 5.0 (0.5-12.0) 11 (0-17) 8 (0.75–15) 7 (2-10.5)

Infants <1 year of age (%) 17.6 29 15 27.2 16.12

Males (%) 56.6 53 57 50.7 59.1

Detected through contact 
tracing (%)

NA 65 Household- 91%, 
travel- 9%

NA House-
hold-86%

Comorbidity (%) NA 25 23 42 5

Predominant comorbidity NA Chronic lung disease, 
malignancy

Chronic lung 
disease, im-
mune-suppres-
sion

Obesity, chronic 
lung disease

Muscular 
dystrophy, 
leukaemia

Asymptomatic (%) 4.4 16 11 - 62.36

Symptom characteristics Mild (51%), Mod-
erate (38.7%), 

Severe (5.2%), 
Critical (0.6%)

Fever (65%), sore 
throat (54%), pneu-
monia (25%), gastro-
intestinal symptoms 
(22%), headache 
(28%)

Fever (56%), 
cough (54%), 
shortness of 
breath (13%) 

Fever (54%), Poor 
feeding (32.8%), 
nausea (30.8%), 
cough (29.5%), 
breathlessness 
(22.3%)

Fever (32.3%), 
breathlessness

(8.6%), sore 
throat (8.6%), 
vomiting 
(6.5%)

Requirement of intensive 
care (n, %)

NA 198, 34% 15, 0.58-2.0% 69, 33.2% 4, 4.2%

Hospital stay (median, 
IQR; days)

NA 7 (2-11) NA 2.5 (1–5) 9 (6-11)

Mortality (n) - 4 3 1 1

Major limitations Incomplete out-
come data since 
many children are 
still hospitalized.

The limited number 
of variables.

Different COVID 
19 testing practices 
across different re-
gions. 

The outcome for 
many patients is 
still unknown.

Variable COVID 
19 testing prac-
tices.

Possible under-
reporting due to 
variable availability 
of and policies for 
testing resources.

Retrospective 
data collection. 
Unavailabil-
ity of consist-
ent uniform 
management 
guidelines.

Key conclusion Children were 
susceptible to 
infection irrespec-
tive of age and 
gender. Presenta-
tion in children 
is less severe than 
in adults. Strong 
evidence of human 
to human trans-
mission.

Relatively milder dis-
ease among children. 
A substantial propor-
tion may develop se-
vere disease requiring 
intensive care 

Children who are 
asymptomatic or 
those with less 
serious symp-
toms have an 
important role in 
disease transmis-
sion.

Children may 
develop severe 
illnesses. They 
should be encour-
aged to follow 
infection control 
practices

Majority of 
children catch-
ing infections 
from house-
hold contacts. 
Younger anae-
mic children 
were more 
likely to be 
symptomatic
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Figure 1: COVID-19 Paediatric patients Hospital Data, in the Study Period(Apr-July2020).


