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ABSTRACT

Objective: Coronavirus disease-19 (COVID-19) infection has quickly developed into a global pandemic. According to the available evidence, children 
appear to be less likely to be afflicted and the condition may be less severe, but things could change. Rapid deterioration and enhancements in the 
physiologic state are a hallmark of the pediatric community. Therefore, this study was conducted with the aim to study the demographic and clinical 
parameters of pediatric COVID patients.

Methods: This hospital-based prospective and retrospective study was conducted during April 1st, 2020–July 2022 at the COVID ward and outpatient 
department, Mahatma Gandhi Medical College and Hospital, Jaipur. We included 276 children up to 18 years suffering from COVID-19 infection. We 
collected data of our study population from medical records and filled up the predesigned pro forma for admitted patients. Admitted children were 
classified as, per ICMR guidelines as: asymptomatic, mild, moderate, and severe variety. Statistical analysis was done with the SPSS software.

Results: Highest percentage of cases 48.39% in the age group 12–18 years, were followed by 31.45% in the 7–12-year-old age group. About 13.04% 
of patients were asymptomatic, whereas the remaining cases were symptomatic, with severity levels of mild 49.28%, moderate 26.81%, and severe 
10.87%. Fever was the most prevalent symptom 69.2%, cough at 43.84%, throat ache 18.12%, breathing difficulties 15.22%, headache 2.54%.

Conclusion: In the present study, we concluded that during the third wave of the pandemic, most children had symptomatic illnesses, but recovery 
was fast among non-hospitalized children. Multisystem inflammatory syndrome in children was more common in elderly children.

Keywords: COVID-19, Pandemic, Multisystem inflammatory syndrome in children.

INTRODUCTION

A severe acute respiratory syndrome caused by the coronavirus has 
quickly developed into a global pandemic that affected more than 1 
million people worldwide [1]. Although it was primarily reported as 
a respiratory tract infection, new research shows that coronavirus 
disease-19 (COVID-19) can infect humans and cause illnesses of 
varying severity, including lower respiratory tract infections such as 
pneumonia, bronchitis, and severe acute respiratory syndrome as well 
as liver, enteric, and neurological diseases [2].

While COVID-19 infection can affect kids of all ages, it primarily affects 
and has a greater negative impact on the younger age groups. Children, 
however, may have an asymptomatic infection as well as protracted 
fecal shedding, both of which may aid in the pandemic’s spread [3]. 
Fever and cough are the most prevalent clinical symptoms in children 
with COVID-19, while some children also experience fatigue, myalgia, 
nasal congestion, runny nose, sneezing, sore throat, headache, dizziness, 
vomiting, and stomach pain. A  few kids simply experience cough or 
diarrhea instead of fever, and even fewer kids can be asymptomatic 
carriers. Atypical symptoms can appear in certain infants and children 
as vomiting, diarrhea, and other gastrointestinal symptoms or they 
can merely be asthma and shortness of breath [4,5]. Overall the 
disease carries less mortality in the pediatric population and like 
adults co-morbidities and concomitant infections could alter disease 
outcome. Multisystem inflammatory syndrome in children (MIS-C) 
syndrome is impermanently linked to previous exposure to SARS-CoV-2 
contamination. This is a serious presentation of the virus in kids and 
needs early detection to avoid its progression and likely unsatisfactory 
outcomes [6]. Therefore, this study was conducted with the aim to study 
the demographic and clinical parameters of pediatric COVID patients.

Aims and objectives
The aim of the study was to assess the demographic and clinical 
presentation of pediatric COVID-19 patients.

METHODS

This hospital-based prospective and retrospective study was conducted 
at the COVID ward and outpatient department (OPD), Mahatma Gandhi 
Medical College and Hospital, Jaipur. We included children up to 18 years 
of age who had tested positive for SARS-CoV-2 by RT-PCR, managed as 
inpatient during April 1st, 2020–January 31st, 2021 (for retrospective 
data), and managed as outpatient or inpatient between November 1st, 
2020 and July 31st, 2022 (for prospective data). A child with a COVID-19 
diagnosis more than 14  days ago who is now admitted for another 
reason and has already been entered into the study database and an 
eligible child who requires readmission has already been entered into 
the study database were excluded from the study.

We collected data on epidemiology, clinical characteristics, laboratory 
findings, comorbidities, and management of our study population from 
medical records and filled up the predesigned pro forma. Admitted 
children were classified, per ICMR guidelines as: asymptomatic, 
mild severity, severe variety that were with septic shock, and acute 
respiratory distress syndrome (ARDS).

We recorded history and comorbidity, history of exposures or risk 
for COVID-19, anthropometric measurement, vitals, and clinical 
manifestations, duration of hospital stay in the master chart. 
Laboratory workup was done and patients were being treated as 
per ICMR guidelines and followed institutional discharge policy. For 
newborns similar methodology was followed by exploring medical 
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record sheets, data collected, and put on the predesigned chart. 
Complications developed due to COVID-19, treatment, and outcome 
were also assessed.

Statistical analysis
It was done using SSPS software version  23. Data were expressed in 
terms of frequency and percentage. Mean, median and interquartile 
range (IQR) was calculated for various parameters.

RESULTS

Table 1 depicts the distribution of COVID-19 cases in pediatric patients 
according to inpatient department/OPD; where we found that out of 
276  cases, 40.58% of patients required hospitalization, and the rest 
59.42% were given treatment on an OPD basis.

Table 2 shows the distribution of COVID-19 cases in pediatric patients 
according to age where the maximum number of cases in the year 
2020 were found 60 (48.39%) in the age group 12–18 years, followed 
by 39 (31.45%) in the age group of 7–12 years. A similar pattern was 
observed in the year 2021, a maximum number of cases were found 
44 (36.07%) in the age group of 12–18 years, followed by (42) 34.43% 
in the age of 7–12 years. And also in the year 2022, 10 (33.33%) in the 
age of 7–12 years, followed by 6 (20%) in the age group 12–18 years.

Table 3 depicts the distribution of COVID-19 cases in pediatric patients 
based on sex, a maximum number of males 55.65%, 60.66%, and 63.33% 
in the year 2020, in the year 2021, and in the year 2022, respectively; 
this observation was not significant (p=0.626NS). Hence, no significant 
difference was observed in the distribution of cases according to sex 
during the study period.

Table 4 depicts the distribution of COVID-19 cases in pediatric patients 
according to the severity of symptoms where we observed that 13.04% 
of the cases are asymptomatic. The remainder was symptomatic, with 
mild accounting for 49.28%, moderate accounting for 26.81%, and 
severe accounting for 10.87%.

Table  5 showed the distribution of COVID-19  cases in pediatric 
patients according to complaints. The most common symptom was 
fever >100.4°F (38°C) with the highest number of cases (67.74%) in 
year 2020, (67.21%) in year 2021, and (83.33%) in year 2022. About 
83.33% of the cases with fever >100.4°F (38°C); Among respiratory 
symptoms, the most common was cough 43.84% followed by sore 
throat (18.12%), breathing difficulty (15.22%) and chest pain (2.54%). 
Coughing and difficulty breathing were more common in the year 2022, 
while sore throats were more common in previous years. In ENT and 
Central nervous system symptoms, the most common symptoms were 
loss of taste and/or smell (23.19%) followed by running nose (17.75%), 
headache (6.17%), sore throat (5.43%), and seizure (3.99%). In GI 
symptoms, the most common were abdominal pain 21.01%, vomiting 
18.84%, diarrhea 7.61% and nausea 5.07%.

Table 6 shows the distribution of COVID-19 cases in pediatric patients 
according to comorbidity. The comorbidities were renal disease at 2.9%, 
TB at 1.09%, diabetes at 1.09%, asthma at 0.36%, immunosuppression, 
and malignancy at 0.36%, congenital heart disease at 0.72%, and 
seizure disorder at 0.36%. No significant difference was observed in all 
years. Total 19 cases showed comorbidities among 276 cases (6.88%).

Table 7 shows the distribution of COVID-19 cases in pediatric patients 
according to the complications that developed. Mucositis was the 
most common (13.04%) followed by periorbital edema (8.7%), 
ARDS (6.52%), pneumonia (6.52%), shock (3.26%), and acute kidney 
injury (3.26%). ARDS, pleural effusion, periorbital edema and skin 
peeling, mucositis, and MIS-C were all more common in 2022 than in 
the previous years. MIS-C as a complication exclusive to the pediatric 
population was seen in 27 (9.78%) cases.

Table 8 shows the distribution of COVID-19 cases in pediatric patients 
according to maximum respiratory support. Out of 104 admitted cases, 
79.8% of cases were in no need of any respiratory support. The high-
flow nasal cannula (HFNC) (8.65%), oxygen only (3.85%), intubation 
(3.85%), CPAP (2.88%), tracheostomized (0.96%). A maximum number 
of the admitted cases were the ones who were on room air and did not 
require any respiratory support, that is 88.33% in the year 2020, 87.5% 
in 2021, and 45% in 2022. Out of 42 patients who developed breathing 
difficulty, 50% required some form of respiratory support. And of the 
total cases who required admission, only 20.19% required some form 
of respiratory support.

DISCUSSION

In this study, a total of 276 COVID-19 pediatric patients were included, 
the median age of patients was 9  years. Out of 276  cases, 40.58% of 

Table 1: Distribution of COVID‑19 cases in pediatric patients 
according to IPD/OPD (n=276)

IPD/OPD n (%)
IPD 104 (40.58)
OPD 172 (59.42)
Total 276 (100)
OPD: Outpatient department, IPD: Inpatient department

Table 2: Distribution of COVID‑19 cases in pediatric patients according to age

Age (years) 2020, n (%) 2021, n (%) 2022, n (%) Total, n (%) p‑value
0–28 days 1 (0.81) 1 (0.82) 5 (16.67) 7 (2.54) <0.001 (S)
1–6 months 0 2 (1.64) 1 (3.33) 3 (1.09)
6–12 months 3 (2.42) 2 (1.64) 2 (6.67) 7 (2.54)
1–3 years 12 (9.68) 19 (15.57) 5 (16.67) 36 (13.04)
4–6 years 9 (7.26) 12 (9.84) 1 (3.33) 22 (7.97)
7–12 years 39 (31.45) 42 (34.43) 10 (33.33) 91 (32.97)
12–18 years 60 (48.39) 44 (36.07) 6 (20) 110 (39.86)
Total 124 (100) 122 (100) 30 (100) 276 (100)
S: Significant

Table 3: Distribution of COVID‑19 cases in pediatric patients according to sex

Sex 2020, n (%) 2021, n (%) 2022, n (%) Total, n (%) p‑value
Female 55 (44.35) 48 (39.34) 11 (36.67) 114 (41.3) 0.626 (NS)
Male 69 (55.65) 74 (60.66) 19 (63.33) 162 (58.7)
Total 124 (100) 122 (100) 30 (100) 276 (100)
χ2=0.935 with 2 degrees of freedom; p=0.626. NS: Not significant
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patients required hospitalization, and the rest 59.42% were given 
treatment on an OPD basis which is a comparable study done by 

Balasubramanian et al. (2020) which concluded that pediatric 
COVID-19 infection is relatively mild when compared to adults, and 
children are reported to have a better prognosis [7].

Sarkar et al. (2022) in their study, review of hospital records was done 
at a tertiary care hospital, for kids seen between the 1st  and January 
25th, 2022. Out of total 112 SARS-CoV-2 positive patients, 17 were 
hospitalized and 95 were treated in the OPD [8].

In the present study, the distribution of the cases according to age where 
the maximum number of the cases in year 2020 was found 60 (48.39%) 
in the age of 12–18  years, followed by 39  (31.45%) in the age of 
7–12 years. A similar pattern was observed in the year 2021, a maximum 

Table 4: Distribution of COVID‑19 cases in pediatric patients 
according to severity of symptoms (n=276)

Severity n (%)
Symptomatic (n=240) 240 (86.96)
Mild 136 (49.28)
Moderate 74 (26.81)
Severe 30 (10.87)
Asymptomatic (n=36) 36 (13.04)

Table 5: Distribution of COVID‑19 cases in pediatric patients according to symptoms

Symptoms 2020 (n=124), n (%) 2021 (n=122), n (%) 2022 (n=30), n (%) Total, n (%) P
Fever >100.4*f (38*c) 84 (67.74) 82 (67.21) 25 (83.33) 191 (69.2) 0.206 (NS)
Respiratory symptoms

Sore throat 31 (25) 17 (13.93) 2 (6.67) 50 (18.12) 0.018 (S)
Cough 45 (36.29) 57 (46.72) 19 (63.33) 121 (43.84) 0.019 (S)
Sputum 8 (6.45) 0 0 8 (2.9) 0.006 (S)
Difficulty in breathing 13 (10.48) 11 (9.02) 18 (60) 42 (15.22) <0.001 (S)
Chest pain 4 (3.23) 3 (2.46) 0 7 (2.54) 0.600 (NS)

ENT and CNS symptoms
Headache 3 (2.42) 8 (6.56) 6 (20) 17 (6.16) 0.002 (S)
Running nose 22 (17.74) 24 (19.67) 3 (10) 49 (17.75) 0.462 (NS)
Throat pain 5 (4.03) 9 (7.38) 1 (3.33) 15 (5.43) 0.443 (NS)
Loss of taste and/or smell 22 (17.74) 27 (22.13) 15 (50) 64 (23.19) <0.001 (S)
Seizures 5 (4.03) 2 (1.64) 4 (13.33) 11 (3.99) 0.014 (S)

Gastrointestinal symptoms
Abdominal pain 18 (14.52) 24 (19.67) 16 (53.33) 58 (21.01) <0.001 (S)
Nausea 4 (3.23) 3 (2.46) 7 (23.33) 14 (5.07) <0.001 (S)
Vomiting 18 (14.52) 16 (13.11) 18 (60) 52 (18.84) <0.001 (S)
Diarrhea 11 (8.87) 7 (5.74) 3 (10) 21 (7.61) 0.754 (NS)

Others
Rash 9 (7.26) 16 (13.11) 9 (30) 34 (12.32) 0.003 (S)
Eye redness (conjunctivitis) 0 2 (1.64) 1 (3.33) 3 (1.09) 0.210 (NS)
Body pain/weakness 26 (20.97) 38 (31.15) 16 (53.33) 80 (28.99) 0.002 (S)

S: Significant, NS: Not significant, CNS: Central nervous system, ENT: Ear, nose and throat

Table 6: Distribution of COVID‑19 cases in pediatric patients according to comorbidity

Comorbidity 2020, n (%) 2021, n (%) 2022, n (%) Total (n=276), n (%)
TB 3 (1.087) 0 0 3 (1.09)
Bronchial asthma 1 (0.362) 0 0 1 (0.36)
Diabetes 1 (0.362) 1 (0.36) 1 (0.36) 3 (1.09)
Renal disease 2 (0.725) 2 (0.72) 4 (1.45) 8 (2.9)
Immunosuppression/malignancy 0 1 (0.36) 0 1 (0.36)
HIV/AIDS 0 0 0 0
Congenital heart disease 1 (0.362) 0 1 (0.36) 2 (0.72)
Seizure disorder 1 (0.362) 0 0 1 (0.36)
Total 9 (3.26) 4 (1.44) 6 (2.17) 19 (6.88)
TB: Tuberculosis

Table 7: Distribution of COVID‑19 cases in pediatric patients according to complications developed

Complication 2020 (n=124), n (%) 2021 (n=122), n (%) 2022 (n=30), n (%) Total (n=276), n (%) p‑values
ARDS 7 (5.65) 2 (1.64) 9 (30) 18 (6.52) <0.001 (S)
Shock 5 (4.03) 3 (2.46) 1 (3.33) 9 (3.26) 0.785 (NS)
Pneumonia 9 (7.26) 5 (4.1) 4 (13.33) 18 (6.52) 0.168 (NS)
Pleural effusion 2 (1.61) 2 (1.64) 5 (16.67) 9 (3.26) <0.001 (S)
Periorbital edema 6 (4.84) 9 (7.38) 9 (30) 24 (8.7) <0.001 (S)
Acute kidney injury 3 (2.42) 3 (2.46) 3 (10) 9 (3.26) 0.089 (NS)
Cervical lymphadenopathy 0 2 (1.64) 0 2 (0.72) 0.280 (NS)
Skin peeling 0 3 (2.46) 2 (6.67) 5 (1.81) 0.038 (S)
Mucositis 8 (6.45) 9 (7.38) 19 (63.33) 36 (13.04) <0.001 (S)
Atypical Kawasaki disease 0 4 (1.64) 0 4 (1.54) 0.380 (NS)
MIS‑C 0 10 (8.2) 17 (56.67) 27 (9.78) <0.001 (S)
MIS‑C: Multisystem inflammatory syndrome in children, ARDS: Acute respiratory distress syndrome, S: Significant, NS: Not significant
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number of the cases were found 44 (36.07%) in the age of 12–18 years 
in year 2020, followed by 42 (34.43%) in the age of 7–12 years in year 
2021 and 10 (33.33%) in the age of 7–12 years, followed by 6 (20%) in 
the age of 12–18 years in year 2022. Banerjee et al. depicted COVID-19 
profiles in Indian kids in the multicentric observational research study 
from tertiary care hospitals in West Bengal. Kids information up to 
12 years of age showing with positive outcomes on the SARS-CoV-2 RT-
PCR test, were added where the median (IQR) age of the 41 patients 
covered was 1 (0.42–5.0) year [9].

In our study, a maximum number of males 55.65%, 60.66%, and 63.33% 
in the year 2020, the year 2021, and the year 2022, respectively, this 
observation was not significant (p=0.626NS). Slight preponderance of 
male was observed. Bose et al. showed with almost equal sex distribution 
with higher disease prevalence and severity in younger age groups [10].

In our study, we observed that 13.04% of the cases are asymptomatic 
and the rest were symptomatic, with mild 49.28%, moderate 26.81%, 
and severe 10.87%. Gupta et al. showed that out of the 16  (18.8%) 
symptomatic children, 7 (43.7%) had severe symptoms and 4 (25%, all 
>5 years of age) had moderate symptoms [11].

The maximum number of cases had fever (69.2%) during the study 
period. In respiratory symptoms, cough (43.84%), sore throat 
(18.12%), difficulty in breathing (15.22%), and chest pain (2.54%) 
were common. Coughing and difficulty breathing were more common 
in 2022, while sore throat was more common in previous years. In ENT 
and neuro symptoms, the most common symptoms were loss of taste 
and/or smell, followed by a running nose. headache, loss of taste or 
smell, and seizures were more common in 17%, 50%, and 13.33% of 
COVID-19 infection in 2022, respectively, compared to previous years. 
In GI symptoms, the most common were abdominal pain (21.01%), 
vomiting (18.84%), diarrhea (7.61%) and nausea (5.07%). The features 
were similar to previous pediatric reports. Banerjee et al. showed that 
14 (34%) kids were suffering from the common cold and rhinorrhoea. 
Fever, one of the major presenting features of COVID-19, was observed 
in 21% of cases [9].

Distribution of cases according to comorbidity were renal disease 
(2.9%), TB (1.09%), diabetes mellitus (1.09%), asthma (0.36%), 
immune suppression/malignancy (0.36%), congenital heart disease 
(0.72%), seizure disorder (0.36%). No significant difference was 
observed in all years. Total cases of comorbidities were observed 
in 19  cases out of 276  cases (6.88%). Banerjee et al. showed that 
almost 61% of the cases had associated comorbidities that included 
malignancies (19.5%), hematological disorders (2.2%), congenital 
heart disease (9.7), and neurological abnormalities (9.7%). Two cases 
had multi-system involvement in the form of an atypical Kawasaki 
disease-like presentation [9]. This difference could be because of the 
small sample size in the above study (n=41), the study design being a 
multi-center observational study, age group was younger than 12 years. 
While ours was a single-centered study with a large sample size, the 
maximum no of the patient were of the age group 12–18 years.

This study showed the distribution of cases based on coinfection, 
where dengue fever was observed in 2.9% of cases, acute necrotizing 
pancreatitis was observed in 1.45% of cases, and viral hepatitis and 
enteric fever were observed in 0.72% of cases. Bose et al. observed that 

hyperinflammatory syndrome was a new challenge in COVID-affected 
children as well as concomitant infections such as dengue, scrub, and 
enteric fever, 38 (56%) [10].

In the present study, out of the admitted patients, i.e., 104  cases, the 
ventilation requirements were as: oxygen only (3.85%), HFNC (8.65%), 
CPAP (2.88%), intubation (3.85%), intubated and tracheostomized 
(0.96%). The maximum number of admitted cases were the ones who did 
not require any form of respiratory support which was 88.33% in the year 
2020, 87.5% in 2021, and 45% in 2022. Out of 42 patients who developed 
breathing difficulty, 50% required some form of respiratory support. And 
of the total cases who required admission, only 20.19% required some 
form of respiratory support. Banerjee et al. showed that 24.4% required 
oxygen inhalation, 4.9% were put on HFNC and 4.9% needed mechanical 
ventilation [9]. Sankar et al. showed that early intubation is preferred over 
non-invasive ventilation or heated, humidified, high-flow nasal cannula 
oxygen, as these may generate aerosols increasing the risk of infection 
in healthcare personnel. To prevent post-discharge dissemination of 
infection, home isolation for 1–2 weeks may be advised [12].

In the present study, according to complications developed, maximum 
cases were observed of mucositis 13.04% followed by periorbital 
edema 8.7%, ARDS and pneumonia 6.52% in equal proportion, shock 
and acute kidney injury 3.26% in equal proportion. Atypical Kawasaki-
like disease was seen in 4 patients (1.44%). In year-wise proportion, 
a maximum number of pneumonia cases were observed at 7.26% 
in the year 2020, 4.1% in 2021, and 13.33% in the year 2022. MIS-C 
as a complication exclusive to the pediatric population was seen in 
27 patients (9.8%) and more in the year 2022 as compared to previous 
years.

MIS-C as a complication exclusive to pediatric patients was seen in 
27(9.78%) patients and was more common in 2022 than in the previous 
years (p<0.001). Sachdeva et al. showed Kawasaki disease-like features 
not reported in many studies, ranged from 4 to 76% of patients [13]. 
Sarkar et al. showed that the median (IQR) duration of symptoms was 
2.5 (1.5) days. MIS-C was diagnosed in 4 patients [8].

Limitations
Despite having advanced diagnostic modalities and pediatric critical 
care, due to a lack of awareness in the pediatric age group, the number 
of pediatric patients was lower compared to adults. As this was a 
single-centric study, we recommend further studies with larger cohorts 
to learn more about the different symptoms, complications, and 
comorbidities of COVID-19 in the pediatric age group.

CONCLUSION

In the present study, we concluded that during the third wave of the 
pandemic, most children had symptomatic illnesses, but recovery was 
fast among non-hospitalized children.

•	 Overall, the disease carries a lower mortality rate in pediatric 
populations, and such as in adults, comorbidities and concomitant 
infections could alter the disease’s outcome

•	 We also had COVID-19 patients with concomitant infections such 
as dengue fever, scrub typhus, and enteric fever, which altered their 
clinical course

Table 8: Distribution of COVID‑19 cases in pediatric patients according to maximum respiratory support

Maximum respiratory support (for IPD patients) 2020 (n=60) 2021 (n=24) 2022 (n=20) Total
Normal, no support 53 (88.33) 21 (87.5) 9 (45) 83 (79.8)
Oxygen only 1 (1.67) 1 (4.17) 2 (10) 4 (3.85)
HFNC 0 1 (4.17) 8 (40) 9 (8.65)
CPAP 2 (3.33) 0 1 (5 3 (2.88)
Intubation 4 (6.67) 0 0 4 (3.85)
Intubation, tracheostomized 0 1 (4.17) 0 1 (0.96)
HFNC: High‑flow nasal cannula, IPD: Inpatient department, CPAP: Continuous positive airway pressure
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•	 MIS-C was a new challenge that is more common in elderly children
•	 Because newborns fared well with COVID-19 infection, breastfeeding 

should be continued, as should rooming in with the mother, in 
accordance with COVID prevention protocol.
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