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Rotavirus and adenovirus infections in children during COVID-19
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Background: This study aims to investigate the impact of protective measures and isolation on intestinal
infection in children before and after COVID-19 outbreak in Hangzhou, China.

Methods: Data on outpatient visits, intestinal infection visits, and tests of adenovirus or rotavirus from
electronic healthcare records were extracted in Children’s Hospital of Zhejiang University School of
Medicine during the COVID-19 outbreak (January—December, 2020), and be compared with those in 2019
during the same period.

Results: We found that pediatric outpatient visits, patients with intestinal infection and its proportion from
January to December of 2020 were significantly less than that in the same period of 2019. Furthermore, the
numbers of outpatient visits and patients with intestinal infection were the lowest in February and elevated
slowly from March to December in 2020. We also found significantly decreased number of completed tests
for intestinal viruses, positive cases of adenovirus and rotavirus, positive rate of rotavirus during January—
December, 2020. The positive rates of adenovirus from March to September and December of 2020 were
significantly lower than the levels of the same period in 2019. The positive rate of rotavirus and adenovirus
in all age groups in 2020 is lower than the level of all age groups in 2019.

Conclusions: The outpatient visits and intestinal, rotavirus and adenovirus infections in children
significantly decreased during COVID-19 outbreak. Adequate protective measures and isolation in children

may help to prevent intestinal virus infections in children.

Keywords: Rotavirus; adenovirus; COVID-19; children

Submitted Apr 02, 2021. Accepted for publication Jun 29, 2021.
doi: 10.21037/tp-21-150
View this article at: https://dx.doi.org/10.21037/tp-21-150

Introduction are the most important viral causes of acute gastroenteritis

Acute diarrhea is one of the most common illnesses in children (2). Both rotaviruses and adenovirus are mainly

worldwide, and has a great impact on children (1). Among transmitted by fecal-oral transmission. Rotavirus infections

multitudinous pathogenic factors, rotaviruses and adenovirus can lead to severe dehydration, electrolyte disorders and
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acid-base disturbances (3). Adenoviruses are also major
pathogens causing gastroenteritis, which can be transmitted
throughout the year (4).

After the outbreak of the novel coronavirus disease
(COVID-19), the Chinese government issued a series of
strict and active prevention and control measures such as
restriction of travel, social distancing, home quarantine, and
wearing of masks since January 23, 2020 (5). Due to these
active strategies, COVID-19 has been successfully contained
in China. During the epidemic, not only societal behavior
but also individual behaviors changed. As for children, most
of them were asked to stay at home, routinely wear masks
and frequently wash hands (6).

In addition to COVID-19, these prevention and control
measures may also block the transmission routes of other
viral infections. This retrospective study was conducted to
investigate the influence of social isolation and the changes
of human behavior and habits on intestinal infections, with
a focus on rotavirus and adenovirus in children during
the COVID-19 outbreak from January-December, 2020.
The corresponding data in the same months in 2019 were
utilized for comparison.

We present the following article in accordance with
the MDAR reporting checklist (available at https://dx.doi.
org/10.21037/tp-21-150).

Methods

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study
was approved by the ethics committee of the Children’s
Hospital of Zhejiang University School of Medicine
(2020-IRB-016) and informed consent was taken from all
the patients.

Patients

Data on outpatient visits and intestinal infections,
number of completed tests for rotavirus and adenovirus
antigen assays, and the confirmed positive cases from
January-December, 2020 were collected from the
electronic healthcare records at the Children’s Hospital,
Zhejiang University School of Medicine. The data were
compared with those acquired in 2019 during the same
period. Intestinal infections included primary diagnosis
of enteritis, diarrhea, indigestion, gastroenteritis, and
vomiting.
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Antigen test for detection of rotavirus A and buman
adenovirus

Antigen test kit (Abon Biopharm Co., Ltd.) (7), approved
by the Food and Drug Administration (FDA) of China
(Approval No. 20153402309), was used for the detection
of viral infections. About 50 mg of stool samples were
mixed with 1 mL of sample extraction reagent. The well
plate was composed of four major parts: (I) a sample well
plate; (II) a control line; (III) a rotavirus test line; and (IV)
an adenovirus test line. Two drops (about 80 uL) of the
sample mixture were added into a sample well plate. After
10-20 minutes of incubation, the sample was determined as
rotavirus positive if both the control line and the rotavirus
test line turned blue. If the control line was blue and the
adenovirus test line was red, the sample was determined as
adenovirus positive.

Statistical analysis

The results were analyzed using SPSS software (version 20.0).
¥’ test was used to determine statistical differences. Two-tailed
P values <0.05 were considered to be statistically significant.

Results

Firstly, we compared the numbers of outpatient visits
from January to December between 2019 and 2020 at
the Children’s Hospital of Zhejiang University School of
Medicine. As shown in Figure 14, the monthly number
of outpatient visits in 2020 (255,932-425,234 per month)
was significantly lower than that in the same period in
2019 (40,690-269,465 per month; P<0.05). Moreover, as
shown in Figure 1B, the number and proportion of pediatric
intestinal infections in 2020 (1,602-10,818; 2.92-4.01%)
were significantly lower than that in the same period in
2019 (18,065-28,014; 4.17-7.09%; P<0.05).

We also compared the test results of adenovirus and
rotavirus between 2019 and 2020. A total of 14,097
samples were tested in 2020, of which 223 were positive for
adenovirus, and the positive rate was 1.58%. The positive
rate of adenovirus in 2020 was significantly lower than
the level in 2019 (2.69%, 815/30,285; P<0.05). In 2020,
the positive cases of rotavirus were 1,008, and the positive
rate was 7.15%. The positive rate of rotavirus in 2020 is
also significantly lower than the level in 2019 (14.41%,
4,365/30,285; P<0.05). The positive rate of rotavirus
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Figure 1 Distribution of patients with intestinal infection and outpatient visits from January—June in 2019 and 2020. (A) Monthly number of

outpatient visits; (B) proportion of patients with intestinal infection in outpatient visits.
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Figure 2 Distribution of positive rate for adenovirus and rotavirus from January to December in 2019 and 2020. (A) Positive rate of

adenovirus; (B) positive rate of rotavirus.

infection in boys was 11.71% (3,061/26,144), which was
significantly lower than that of girls (12.68%, 2,312/18,238;
P<0.05). Meanwhile, the positive rate of adenovirus infection
in boys was 2.20% (574/26,144), which was significantly
lower than that of girls (2.54%), 464/18,328; P<0.05).

The Figure 2 shows the distribution of completed tests
for adenovirus and rotavirus from January to December in
2019 and 2020. As shown in Figure 2A4, the positive rates
of adenovirus from March to September and December of
2020 were 0.60%, 0.17%, 0.27%, 0, 0.30%, 0.38%, 1.21%,
and 2.64% respectively, which were significantly lower than
the levels of the same period in 2019 (1.71%, 2.40%, 3.50%,
3.57%, 3.83%, 2.89%, 2.77%, 4.29%; P<0.05). As shown
in Figure 2B, the positive rates of rotavirus from January to
April and December of 2020 were 27.94%, 9.79%, 5.61%,
2.38%, and 6.59%, respectively, which were significantly
lower than the levels of rotavirus in the same period in
2019 (30.95%, 30.90%, 23.97%, 11.89%, 23.65%; P<0.05).
From May to November in 2020 and 2019, the positive rate
of rotavirus was all less than 5%.
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As shown in Figure 3, according to the age distribution,
the positive rate of intestinal adenovirus infection in children
aged 3-5 years is the highest during 2019-2020 (Figure 3A),
while the positive rate of rotavirus infection in children aged
1-3 years is the highest (Figure 3B) during 2019-2020. In
2020, the positive rate of adenovirus in children less than
6 months was 0.41%, which was slightly higher than
0.34% in the same period in 2019, and the positive rate of
adenovirus in children of all age groups was lower than the
level in the same period in 2019. Among them, the positive
rates of adenovirus in the 6 months-1 year old, 1-3 years old,
and 3-5 years old groups are 0.94%, 2.14%, and 3.94%,
which were significantly lower than the adenovirus positive
rates in the same period in 2019 (1.69%, 2.82%, 9.90%;
P<0.05). The positive rate of rotavirus in all age groups
in 2020 is lower than the level of all age groups in 2019.
Among them, the positive rate of rotavirus in the groups of
<6 months, 6 months—1 year, 1-3 years, and 3-5 years old
were 0.34%, 1.69%, 2.83%, and 9.90%, which significantly
lower than the same age groups in 2019 (2.72%, 9.75%,
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Figure 3 Distribution of positive rate for adenovirus and rotavirus in different age groups from January to December in 2019 and 2020. (A)

Positive rate of adenovirus infection; (B) positive rate of rotavirus infection.

21.00%, and 13.84%, P<0.05).

Discussion

While posing a severe threat to global public health, the
COVID-19 pneumonia epidemic has a substantial impact
on spectrum of diseases worldwide. In this study, we found
that pediatric outpatient visits from January to December
of 2020 were significantly less than that in the same period
of 2019. Furthermore, we found the numbers of outpatients
and patients with intestinal infection were the lowest in
February and increased slowly from March to June. It is
probably due to the government’s strict prevention and
control policies against the serious novel coronavirus
epidemic in February and March, hence decreasing the
transmission of infectious virus. Moreover, the proportion
of intestinal infection patients was significantly lower
than that in the same period in 2019. This is because the
spectrum of pediatric diseases had been changed during
COVID-19 outbreak. The cases of injury, atopic dermatitis
and emotional disorders increased significantly (8,9). In our
previous study, we found that respiratory tract infections
in children significantly decreased during COVID-19
outbreak (10). Our results indicated that measures
(restriction of travel, social distancing, home quarantine,
etc.) during the COVID-19 outbreak decreased the
incidence of intestinal infections.

Rotavirus is usually prevalent in winter (11). In January
of 2020, there were a large number of positive cases and a
high positive rate of rotavirus injection. However, both the
positive number and rate of rotavirus infection dropped
rapidly in February 2020. The positive rate of rotavirus in
2020 was constantly lower than that in 2019 from January
to December. The monthly differences between 2019

© Translational Pediatrics. All rights reserved.

and 2020 were most predominant in February, March
and April. It indicated that the prevention and control
measures of COVID-19 epidemic hindered the infection
and transmission of rotavirus. Although the positive cases
of adenovirus in 2020 was significantly lower than that in
2019 from March to December. In January and February
of 2020, there were higher positive rates of adenovirus
than those in 2019. Under prevention and control
measures, the positive rates of adenovirus in 2020 were
lower than that in 2019 from March to September and
December.

It was said that children under 2 years of age are the
main infection groups of adenovirus (12), but our research
results show that children aged 3-5 years old have the
highest positive rate of adenovirus. This study found
that children aged 1-3 years old are at a high risk of
rotavirus infection. This result is consistent with previous
studies (13). The positive rate of adenovirus and rotavirus
by distribution of age in 2020 is exactly the same as in
2019, but the positive rate of adenovirus and rotavirus
infection in 2020 is lower than the level of 2019, only
the <6 months group of adenovirus except. This suggests
that the COVID-19 pandemic has hardly affected the
age distribution of intestinal adenovirus and rotavirus
infections, but has reduced the positive rate of infection
in all age groups as a whole. The positive rate of rotavirus
and adenovirus in boy were all significantly lower than
that of girl which mean the infectious rate may be related
to gender.

For further studies, we will explore the epidemiological
characteristics of children infected with adenovirus and
rotavirus in Hangzhou in the post-epidemic, and provide
post-epidemic data for the prevention and treatment of
children with adenovirus and rotavirus in clinical.
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Conclusions

In summary, in the early phase of COVID-19 outbreak, the
outpatients, the cases of intestinal infection, and positive
cases of rotavirus or adenovirus slightly decreased under
COVID-19 measures in Hangzhou. With the lift of control
measures, the outpatients, the cases of intestinal infection
were slowly increasing. The prevention and control of
new coronavirus pandemic can also limit the infection and
transmission of rotavirus and adenovirus.
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