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Objective: To study the clinical and laboratory profile and to assess period for viral clearance
in COVID 19 children. Methods: We reviewed hospital records of children (<18 years) admit-
ted from 1 April to 31 May, 2020 at a tertiary-care public hospital and identified those positive
for severe acute respiratory syndrome corona virus (SARS-CoV-2) by RT-PCR of respiratory
secretions. Results:  81.2% of the 85 children studied were asymptomatic and 3 (8.5%) died.
Severe lymphopenia (43.8%), raised C-reactive protein (93.8%), raised erythrocyte sedimen-
tation rate (75%) and high (>500ng/mL) levels of D-dimer (37.5%) were common. Median
(IQR) duration of viral shedding was 7 (5-10) days, with range of 2 to 45 days; 96.3% had viral
clearance within 14 days. Conclusions: Majority of children aged <18 years with SARS-CoV-
2 infection had viral clearance within 14 days.
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Novel corona virus disease 2019 (COVID-19),
caused by severe acute respiratory syndrome
corona virus 2 (SARS-CoV-2), has spread
widely in India. Children account for 1-5% of

diagnosed COVID-19 cases [1]. Clinical features,
disease progression and outcome in children is milder
compared to adults. To date, studies on COVID-19 in
Indian children are scanty [2]. Moreover, there is limited
literature over duration of viral clearance in COVID-19
children. We report profile of SARS-CoV-2 positive
children and their viral clearance pattern at a public
hospital in northern India.

METHODS

This study was hospital-based record review conducted
in a tertiary care center attached to a government medical
college. Data of all children (aged up to 18 years) positive
for SARS-CoV-2 by RT-PCR of respiratory secretions
(nasopharyngeal/oropharyngeal/nasal swab), admitted in
COVID-19 ward of the hospital, from 1 April, 2020 to 31
May, 2020 were included in study. All children coming to
COVID-19 OPD/ Influenza like illness OPD and
suspected for COVID-19 according to ICMR guidelines,
were tested by RT-PCR of respiratory secretions [3].

Nasopharyngeal or oropharyngeal or nasal swab was
tested for SARS-CoV-2 by real time polymerase chain
reaction (RT-PCR). We further tested all cases by RT-

PCR on day 0,3,6,9,12 and 14. We repeated the RT-PCR
after 24 hours of first negative test, and viral clearance
was considered after two consecutive negative tests.
Those with inconclusive RT-PCR for SARS-CoV-2 were
re-tested. We documented history, physical examination
laboratory investigations, and chest X-ray from the
records. Laboratory investigations included complete
blood count, liver function tests, kidney function tests,
inflammatory markers (erythrocyte sediment reaction
(ESR), C-reactive protein (CRP) and ferritin) and
prothrombin time-international normalized ratio (PT-
INR). High-resolution computed tomography chest was
done in children with severe disease. Severity of illness
was classified as per Dong, et al. [4] in four groups, viz.
asymptomatic, uncomplicated illness,moderate disease,
severe pneumonia/severe illness. All cases were treated
as per institutional protocol and their clinical course was
analyzed. Discharge criteria used was normal body
temperature for >3 days plus two negative results on RT-
PCR for SARS-CoV-2. This study was approved by the
institutional ethics committee. Written consent was
obtained from guardians of patients.

We took first negative RT-PCR, out of two
consecutive negative tests, for deciding day of viral
clearance. It was considered the number of days from
symptom onset to the first negative sample defining the
duration of clearance.
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Statistical analyses: Data were summarized in proportions
and median (IQR) was computed for viral clearance days.
Chi square test was used for association between viral
clearance days, age, sex and severity of disease. Results
were computed using SPSS 22.0 (trial version).

RESULTS
Eighty-five eligible cases were enrolled in the study, of
which 82 were discharged after fulfilling discharge criteria
and three children died during the study. History of contact
with COVID-19 cases could be traced in 52 children, out of
which 24 (28.2%), 10 (11.8%) and 18 (21.2%) cases had
contact with parents [father (n=10), mother (n=9) and both
(n=5)], with family member other than parents (siblings
and grandparents) and with COVID-19 cases other than
family members, respectively. None of the children had no
known medical co- morbidity.

All the three three children who died had surgical co-
morbidities. One patient had ruptured liver abscess with
peritonitis, another had multiple laryngeal papillomatosis,
and the third child had been recently operated for ileal
atresia.

Of the 16 (18.8%) symptomatic children, 7(40.4%) had
severe symptoms and 4 (25%, all >5 years of age) had
moderate symptoms. Viral clearance distribution in terms
of sex, age, and symptoms is shown in Table I. The median
(IQR) duration of viral shedding was 7(5-10) days with
range of 2 to 45 days. Almost all children (98.8%) showed
viral clearance in 15 days. None of the cases presented as
pediatric multisystem inflammatory syndrome (PIMS) in
present study.

Among asymptomatic cases (n=69), we found
leukocytosis (>10,000/mm3) in 14.5 % (n=10), leucopenia
(< 4000/ mm3) in 11.6 % (n=8), lymphopenia (<1100/
mm3) in 29% (n=20), CRP >6 mg/dL in 7.3% (n=5), and
ESR>20 mm/hr in 23.2% (n=16) cases. Among

symptomatic cases (n=16) we found lymphopenia in all
(severe lymphopenia, (<5% of total leucocyte count) in
43.8%), leukocytosis in 37.5% (n=6), leucopenia in 31.3%
(n=5), CRP > 6 mg/dL in 93.8% (n=15) and ESR>20 mm/
h in 75% (n=12) cases. D-dimer was evaluated in all
symptomatic cases, and was found high (> 400 ng/mL) in
37.5% (n=6) cases.

There were significant X-ray chest findings in 11
(68.8%) of symptomatic cases. Main X-ray findings were
bilateral infiltrates (37.5%) and consolidation (31.3%).
Computed tomography (CT) was not done as a routine for
all study subjects but in three children with severe respi-
ratory distress. All three cases showed typical multifocal,
bilateral, peripheral ground glass opacities.

Three patients needed mechanical ventilation. Most of
moderate to severe category patients were managed with
supportive therapy, antibiotics, hydroxychloroquine and
lopinavir/ritonavir as indicated. However, none of our
patients received remdesivir or tocilozumab as both these
drugs were not available at the time of study.

DISCUSSION

The present study shows that most SARS-CoV-2 positive
children were asymptomatic and 60% of the cases had
household contacts. A higher number (75.6%) of house-
hold contact was reported in a recent systematic review [5],
though, others have reported majority (75%) without any
known contacts [6].

Other authors have reported 9-28% asymptomatic
cases in SARS-CoV-2 positive children [6-8].Our findings
differ from the description of the disease in previous
studies, where the major presentation was a respiratory
illness of varying severity [3-10], but are similar to findings
from a recent meta-analyses [1,11]. This could be because
of difference in population distribution of disease or
difference in admission criteria. In contrast to above
studies, we noticed cases with anosmia (n=4, 25% of
symptomatic cases) and gastrointestinal features (n=4,
25% of symptomatic cases). Although anosmia has been
reported frequently in adult COVID-19 cases, only few
case reports were available for the pediatric population
[12]. The laboratory features were similar to previous
pediatric reports [13].

   Chest X-ray was normal in all asymptomatic cases in
our study while 19% of clinically asymptomatic children
had radiological abnormalities in a recent meta-analysis
[14]. In a recent systematic review, Kumar, et al. [14]
reported bilateral ground glass opacities in 40% of
symptomatic cases; we found similar findings in the three
cases that underwent a CT scan.Death rate in our study was
higher than reported previously from China (2.3%) and

Table I Trend of Viral Clearance in Children With SARS-
CoV-2 Infection (N=85)
Patient characterstics              Viral clearance period

<7d (n=43) 8-14 d (n=36) >14d (n=3)
Age, y
Upto 1 y (n=7) 2 (28.6) 5 (71.4) -
1 to <5 y (n=15) 6 (40.0) 8 (53.3) 1(6.7)
5-10 y (n=31) 19 (61.3) 11 (35.5) 1(3.2)
>10 y (n=29) 16 (55.2) 12 (41.4) 1 (3.5)
Male sex 32 (66.7) 14 (29.2) 2 (4.1)
Asymptomatica 37 (54.4) 30 (44.1) 1 (1.5)
P>0.05 for all comparisons excepta P=0.007 for comparison of dur-
ation of viral clearance among symptomatic and asymptomatic
children. All values in no. (%).
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lesser than reported by WHO (4.4%) and from Italy (7.2%)
[15-16]. A study from Italy showed a higher proportion
(16% of admitted) of COVID-19 children needing ICU
care [17], though the admission criteria were different.

Xu, et al. [18] found a median (IQR) duration of 15
(11.7-18) days for viral clearance in 85 adults [18]. We did
not find any relation of age, sex, and symptoms to viral
clearance of SARS-CoV-2, similar to previous studies [19].
However, we could not document the relationship of viral
load and viral clearance as we did not measure the viral
load.

Our study shows that majority of children with SARS-
CoV-2 infection were asymptomatic, and viral clearance
was seen in majority within 14 days. This data needs
supplementation from other centers, but will be useful for
deciding on further infection control and quarantine
guidelines, especially after school re-opening.
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WHAT THIS STUDY ADDS?

• Median duration for 50% viral clearance was 7 days, and almost all patients had viral clearance within 14 days.

• Symptomatic cases required significantly longer time for viral clearance.


