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Abstract

Aim: Rotavirus and enteric adenovirus are common causes of acute
gastroenteritis in children worldwide. With the emergence of COVID-19
pandemic, measures for pandemic management have also affected
frequency of other viral agents. The aim of this study was to investigate
changing antigen positivity pattern of rotavirus and enteric adenovirus
before and during pandemic and to determine its distribution according to
age groups, gender and season of admittance.

Material and Method: Test results of 14670 stool samples of pediatric
patients with gastroenteritis between January 2019-June 2021 were
evaluated retrospectively. Rotavirus and enteric adenovirus antigens were
detected by immunochromatography.

Results: The positivity rates of rotavirus and enteric adenovirus antigen
were 9.5% and 1.6%, respectively, before pandemic. A statistically
significant decrease was detected for positivity rates of both these viruses
during pandemic. Rotavirus antigen positivity significantly increased
in 0-2 age group during pandemic (72.9%) compared to pre-pandemic
period (70.4%) and significantly decreased from 4.1% to 3.5% in age group
of 8-14 during pandemic. Distribution of adenovirus antigen positivity
according to age groups did not differ significantly. There was no significant
association between period and gender in terms of positivity rates. In pre-
pandemic winter, rotavirus and adenovirus positivity rates were found to
be significantly higher than in other seasons whereas during pandemic,
positivity rates significantly increased in spring and summer.

Conclusion: Frequencies of rotavirus and enteric adenovirus have shown
a significant decrease during pandemic. Infection control measures have
play an important role in reducing incidence of enteric viruses as well as
SARS-CoV-2.
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Oz

Amag: Rotavirlis ve enterik adenovirls, dinya capinda cocuklarda akut
gastroenteritin yaygin nedenleridir. COVID-19 pandemisinin ortaya ¢ikmasiyla
pandemiydnetimine yonelik tedbirler diger viral ajanlarin sikligini da etkilemistir.
Bu ¢alismanin amaci, pandemi 6ncesi ve pandemi sirasinda rotavirls ve enterik
adenovirtisiin degisen antijen pozitiflik paternini arastirmak ve yas gruplarina,
cinsiyete ve basvuru mevsimine gore dagilimini belirlemektir.

Gereg ve Yontem: Ocak 2019-Haziran 2021 tarihleri arasinda gastroenteritli
cocuk hastalardan alinan 14670 diski 6rneginin test sonuglari geriye donuk
olarak degerlendirilmistir. Rotavirlis ve enterik adenovirls antijenleri
immunokromatografiyle saptanmistir.

Bulgular: Pandemi 6ncesi dénemde rotavirls ve enterik adenovirls antijeni
pozitiflik oranlar sirasiyla %9,5 ve %1,6 idi. Pandemi sirasinda bu iki virlisin
pozitiflik oranlarinda pandemi éncesi déneme gore istatistiksel olarak anlamli
bir azalma saptanmistir. Rotavirus antijen pozitifligi 0-2 yas grubunda pandemi
doéneminde (%72,9) pandemi dncesine (%70,4) gore anlamli olarak artarken,
pandemi sirasinda 8-14 yas grubunda %4,1'den %3,5'e dismustr. Adenovirlis
antijen pozitifliginin yas gruplarina gore dagilimianlamli farklilik gdstermemistir.
Pozitiflik oranlari agisindan dénem ve cinsiyet arasinda anlamli bir iliski yoktu.
Pandemi 6ncesi kis mevsiminde rotaviris ve adenovirUs pozitiflik oranlari diger
mevsimlere gore anlamli derecede yuksek bulunurken, pandemi déneminde
ilkbahar ve yaz aylarinda 6nemli élclide artmistir.

Sonug: Rotavirls ve enterik adenovirUs sikligi pandemi déneminde belirgin
bir azalma gostermistir. infeksiyon kontrol énlemleri SARS-CoV-2'nin yani sira
enterik virUslerin gordlme sikliginin da azalmasinda dnemli bir rol oynamistir.

Anahtar Kelimeler: Adenovirls, akut gastroenterit, COVID-19, pandemi,
rotavirls

Corresponding (iletisim): Nadire Seval Giindem, Dr Ali Kemal Belviranli Gynecology, Obstetrics and Children Hospital, Department of Medical

Microbiology, Konya, Turkey
E-mail (E-posta): sevalgndem@yahoo.com
Received (Gelis Tarihi): 21.07.2022  Accepted (Kabul Tarihi): 10.09.2022



https://dx.doi.org/10.16899/jcm.1146516
https://orcid.org/0000-0003-3157-6849
https://orcid.org/0000-0003-4525-2159

Nadire Seval Glindem, Investigation of the frequency of rotavirus and enteric adenovirus in children before and during the COVID-19 pandemic 728

INTRODUCTION

Acute gastroenteritis is an important disease which causes
mortality and morbidity during childhood worldwide.
Rotavirus is the most common pathogen causing viral
gastroenteritis among children younger than 5 years of age
especially under 2 years old and enteric adenoviruses are
the second one after rotaviruses."™ Rotaviruses are double-
stranded RNA viruses belonging to Reoviridae family and
transmitted by fecal-oral route Human adenoviruses
which are double stranded, non-enveloped DNA viruses
belong to Adenoviridae family and genus Mastadenovirus.
They have 7 types (A to G) and contain over 70 serotypes.
Group F serotypes, 40-41, cause gastroenteritis.®”? Adenovirus
associated gastroenteritis is transmitted by fecal-oral route
similar to rotavirus.”

The COVID-19 pandemic had first appeared in China and
spread all over the world in the first months of 2020. The
first official case was recorded on 11 March 2020 in Turkey
and since then the virus has spread quickly. Therefore, our
country and many other countries have taken measures
for the management of pandemic.®! It has been seen that
measures such as frequent hand washing, social distancing,
wearing medical masks, decontamination of surfaces, staying
at home, closure of schools and travel restrictions reduced
the transmission of many viruses other than SARS-CoV-2.
1 |n addition, these hygienic measures used to prevent
transmission of SARS-CoV-2 have also affected the incidence
of viral pathogens that cause gastroenteritis."? In our study,
the changing antigen positivity pattern of rotavirus and
enteric adenovirus before and during the pandemic was
analyzed. Also, the distribution of the frequencies of these
viral agents according to age groups, gender and season of
admittance was evaluated.

MATERIAL AND METHOD

A total of 14670 stool samples of patients aged 0-18 years who
admitted to pediatric outpatient clinics of our hospital with
the complaint of diarrhea and tested for rotavirus and enteric
adenovirus antigens between January 2019-June 2021 were
included in this retrospective study. Test results were analyzed
retrospectively from the laboratory information system. Stool
samples obtained from patients who had diarrhea as three
or more watery defecation within 24 hours were collected
in clean and screw-capped containers and transfered to the
laboratory within one hour. Analysis were performed as soon
as stool samples have arrived to laboratory. Stool samples
were firstly examined by direct microscopy for the presence
of parasites and cultured on EMB (eosin methylene blue agar)
and SS (Salmonella Shigella) agar plates for investigation
of Salmonella spp. and Shigella spp. Stool samples that
were negative both for parasites on direct microscopy and
Salmonella spp/Shigella spp cultures were included in the
study. Specimens in leaky containers and transported to the
laboratory for more than one hour were excluded from the

study. Rotavirus and enteric adenovirus 40/41 antigens were
investigated by qualitative immunochromatography method
with combo rapid test (Toyo, Tiirklab, izmir, Turkey) according
to the manufacturer’s instructions.

Statistical Analysis

Data analyses were performed by SPSS (Statistical Package
for the Social Sciences) 20.0 (IBM Inc, Chicago, IL, USA).
Descriptive measures were presented as mean+SD or median
(min-max) for numerical variables and frequency (percentage
ratio) for categorical variables. Independent group Student's
t-test was used to compare the ages of patients before
and after pandemic. Pearson Chi-Square test was used to
determine the relationships between categorical information.
A p<0.05 value was considered statistically significant by
taking at 95% confidence interval throughout the study.

The study was approved by Review Board and Ethics
Committee of a University on the date of 01.10.2021 (Ref No:
2021/3424). Informed consent was conducted in accordance
with the Ethics Committee and approval procedures.

RESULTS

A total of 14670 samples of patients were included in this
retrospective study. The pre-pandemic period has been
determined as January 2019-February 2020 and the pandemic
period as March 2020-June 2021. Of 14670 patients, 6458
(44%) were female and 8212 (56%) were male. Patients were
divided into age groups such as (0-2), (3-7), (8-14) and (15-
18). The age group of 0-2 (n=8468) comprised the majority
of patients with the rate of 57.7%. There were 3737 (25.5%)
patients in the age group of 3-7, while age groups of 8-14
and 15-18 consisted of 2085 (14.2%) and 380 (2.6%) patients,
respectively. The mean age of patients was 3,78+0,32 years (2;
age interval: min:0, max:18 years) and there was no significant
difference according to gender. It was seen that the mean age
increased significantly (3.9940.06 years) during the pandemic
period (p:0.001).

It was observed that 68.9% (n=10104) of the total of 14670
stool samples were analyzed before pandemic while
31.1% (n=4566) of them were analyzed during pandemic
(p<0.001). In pre pandemic period, 9.5% (n=958) of 10104 of
stool samples were positive for rotavirus antigen and 1.6%
(n=160) of them were positive for enteric adenovirus antigen.
During pandemic, rotavirus and enteric adenovirus antigen
positivities were found to be as 6.9% (n=313) and 0.9% (n=41),
respectively (Table 1) (Graphic 1). In a total of 1271 rotavirus
antigen positive samples, a statistically significant decrease
was detected with the rate of 24.6% (n=313) in pandemic
period compared to the rate (75.4%) (n=958) obtained before
pandemic (p<0.001). Likewise, a positivity rate of 20.4% (n=41)
was obtained for enteric adenovirus antigen in pandemic
compared to the rate (79.6%) (n=160) obtained in pre-
pandemic period (p:0.001) (Table 1) (Graphic 1). While the rate
of rotavirus antigen positivity in women was 45.5% before the
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pandemic, it decreased slightly to 41.2% during the pandemics.
On the other hand, the rate of rotavirus positivity (58.8%) in
males obtained during pandemic was higher than the rate
found before pandemic (54.5%) (p:0.746). The rate of enteric
adenovirus positivity in males (51.2%) increased to 63.4% in
pandemic period while the rate of enteric adenovirus positivity
in females (48.8%) decreased to 36.6% in pandemic period
(p:0.518). There was no significant association between the
period and gender in terms of rotavirus and enteric adenovirus
positivity (p>0.05) (Table 2).

10000
8000
6000 [ Rotavirus Positive
M Rotavirus Negative
4000 I O Adenovirus Positive
O Adenovirus Negative
2000 I
[}
Before Pandemic Pandemic

Graphic 1. Distribution of frequencies of rotavirlis and enterik adenovirls
during pandemic and before pandemic

The age group of 0-2 included the population with the most
frequent pre-pandemic rotavirus and enteric adenovirus
positivity rates of 70.4% and 53.8%, respectively. Rotavirus
antigen positivity significantly increased in 0-2 age group
during pandemic period (72.9%) compared to pre pandemic
period (70.4%). However, it significantly decreased from 4.1%
to 3.5% in the age group of 8-14 during pandemic (p<0.001)
(Table 3). The distribution of enteric adenovirus antigen
positivity according to age groups did not differ significantly
(p:0.860) (Table 3).

Rotavirus (41.6%) and enteric adenovirus (36.9%) positivity
rates were found to be significantly higher in the pre-
pandemic winter season than in other seasons (p<0.001).
On the other hand, a significant increase was observed in
rotavirus and enteric adenovirus positivity rates in the spring
and summer months during the pandemic period (p<0.001)
(Table 4).

Table 1. Distribution of frequencies of rotaviriis and enterik adenoviriis during pandemic and before pandemic

Rotavirus Adenovirus
Positive Negative P* Positive Negative P*
n % n % n % n %
Before Pandemic* 958 75.4 9146 68.3 160 79.6 9944 68.7
Pandemic* 313 24.6 4253 317 <0.001* 41 204 4525 313 <0.001*
Total 1271 100 13399 100 201 100 14469 100

*usignificant at 0.05 level according to Pearson Chi-square test

Table 2. Distribution of frequencies of rotaviriis and enterik adenoviriis according to gender during pandemic and before pandemic

Rotaviriis Adenoviriis
Before pandemic Pandemic o Before pandemic Pandemic =
Positive Negative Positive Negative Positive Negative Positive Negative
n % n % n % n % n % n % n % n %
Gender
Female 436  45.5 3999 437 129 41.2 1894 445 78 48.8 4357 438 15 36.6 2008 444
Male 522 545 5147 56.3 184 58.8 2359 555 0.746 82 51.2 5587 56.2 26 63.4 2517 556 0518
Total 958 100 9146 100 313 100 4253 100 160 100 9944 100 41 100 4525 100

*: significant at 0.05 level according to Pearson Chi-square test

Table 3. Distribution of frequencies of rotaviriis and enterik adenoviriis according to age groups during pandemic and before pandemic

Rotavirus Adenovirus
Before pandemic Pandemic o Before pandemic Pandemic -
Positive Negative Positive Negative Positive Negative Positive Negative
n % n % n % n % n % n % n % n %
Age groups
0-2%* 674 704* 5209 57.0 927 72.9* 7541 56.3 86 538 5797 583 24 585 2561 56.6
3-7 242 252 2347 25.6 295 233 3442 257 51 318 2538 256 8 195 1140 25.2
8-14** 39 4.1*% 1388 15.2 45 3.5% 2040 15.2 <0001 20 125 1407 1441 9 22.0 649 143 0860
15-18 3 0.3 202 22 4 0.3 376 2.8 3 1.9 202 2.0 0 0.0 175 3.9
Total 958 100 9146 100 1271 100 13399 100 160 100 9944 100 41 100 4525 100

*: significant at 0.05 level according to Pearson Chi-square test. **significant at 0.05 level acording to pairwise comparison
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Table 4. Distribution of frequencies of rotaviriis and enterik adenoviriis according to seasons during pandemic and before pandemic

Rotaviriis Adenoviriis
Before pandemic Pandemic . Before pandemic Pandemic pe
Positive Negative Positive Negative Positive Negative Positive Negative
n % n % n % n % n % n % n % n %
Mevsimler
Winter** 399 416 2713 297 78 249 648 15.2 59** 369 3053 307 5 122 721 159
Spring** 283 295 1947 213 149 476 1413 332 <0.001 29**  18.1 2201 221 16 39.0 1546 34.2 0.012
Summer** 82 8.6 2223 243 48 153 1410 332 25** 156 2280 229 1 268 1447 320
Autumn 194 203 2263 24.7 38 12.2 782 184 47 294 2410 243 9 22.0 811 17.9
Toplam 958 100 9146 100 313 100 4253 100 160 100 9944 100 41 100 4525 100

*: significant at 0.05 level according to Pearson Chi-square test. **significant at 0.05 level acording to pairwise comparison

DISCUSSION

The COVID-19 pandemic has threatened public health and
affected the spectrum of infectious diseases worldwide. Many
studies indicated that outpatient visits to hospitals for enteric
pathogen infections to be analyzed in stool samples during
pandemic were significantly less than pre-pandemic period.
01131 Similar findings were obtained in our study since 68.9%
of the stool samples were analyzed for detection of rotavirus
and enteric adenovirus antigens before pandemic but it
decreased to about half of it (31.1%) during pandemic.

In studies conducted in Turkey in pre-pandemic period
rotavirus antigen positivity rates were found to be as 8.1%
in Tokat in 2017 and 11.3 % in Sivas between 2013-2014.12'4
A similar positivity rate of 12.7% for rotavirus antigen was
obtained in a study conducted in Cyprus between 2015-2018.
B These findings were in accordance with the positivity rate
of rotavirus (9.5%) obtained in our study before pandemic.
A higher positivity rate of 22.4% was reported in a study
performed in istanbul” Similar positivity rates for enteric
adenovirus antigen were reported as 1.8%, 2.6%, 3.1% and 3.2%
from Tokat, Sivas, istanbul and Isparta, respectively."2614 The
positivity rate of enteric adenovirus antigen (1.6%) obtained
in our study before the pandemic was paralell with these
studies but a study carried out in Cyprus obtained a higher
positivity rate of 9.6%." These differences in positivity rates of
rotavirus and enteric adenovirus antigen may be related to
selection of different populations, social and economic status
of participants and the climatic conditions of regions.

In a study conducted in Korea, the average positivity rates
from March 2018 to February 2021 were compared and
decreasing rates of rotavirus and enteric adenovirus were
reported as 31.8% and 13.4%, respectively. Also, it was
emphasized that lifestyle changes such as wearing masks,
hand washing and social distance significantly reduced
transmission of gastrointestinal viruses as well as SARS-CoV-2.
051 Similarly, a study conducted in Australia, in 2020, found
significant decreases in the incidence of other viruses such
as enterovirus and norovirus, and this was explained by the
effects of taking measures for COVID-19 pandemic.'® In line
with these findings, a statistically significant decrease was
detected in the positivity rates of both rotavirus antigen
(24.6%) and enteric adenovirus antigen (20.4%) during

pandemic compared to pre-pandemic period in our study. It
was thought that infection control measures and restrictions
applied for the management of the COVID-19 pandemic in
our country also contributed to the decrease in the incidence
of gastrointestinal viruses such as rotavirus and enteric
adenovirus.

It has been shown that rotavirus and enteric adenovirus
antigen positivities were common in 0-2 age group in
previous studies.?**'” This finding was consistent with data
obtained in our study. A study conducted by Li et al. from
China differed slightly from these results by showing the
highest positivity rates of rotavirus and enteric adenovirus
in 1-3 and 3-5 age groups, respectively. Also, it was found
that COVID-19 pandemic caused a decline in positivity rates
of rotavirus and enteric adenovirus in all age groups except
<6 months group for enteric adenovirus.™ Contrary to this,
in our study, the rate of rotavirus antigen positivity (70.4%)
in 0-2 age group significantly increased during pandemic
period (72.9%). However, it significantly decreased from
4.1% to 3.5% in the age group of 8-14 during pandemic.
In addition, enteric adenovirus antigen positivity did not
differ significantly according to age groups and periods. The
differences in age distribution may be related with early
exposure to contaminated sources in some populations,
changing dietary habits according to age and the effects of
COVID-19 pandemic on immun system in all age groups.

Many studies conducted before and during pandemic
have reported no statistically significant difference in both
genders in terms of rotavirus and enteric adenovirus antigen
positivity.'3461171 This finding was compatible with our
results. Contrary to these, in a study carried out in Cyprus, it
was demonstrated that adenovirus positivity was significantly
higher in males than in females but there was no statistically
significant difference for rotavirus positivity between gender.
BT Also, Lie et al. reported significantly lower positivity rates
for both rotavirus and adenovirus in boys compared to that
of girls during pandemic and suggested that the infectious
rate may be associated with gender.® These differences
may be related to the influence of climacteric conditions
and epidemiological characteristics of regions. In addition,
the impact of infection control measures for the COVID-19
pandemic may differ between populations in countries.
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In recent literature, rotavirus was generally detected in
winter whereas enteric adenovirus was seen throughout
the year without seasonal association.!"2#67131 |n partially
accordance with literature, in our study, rotavirus and enteric
adenovirus positivity rates were found to be significantly
higher in pre-pandemic winter season than in other
seasons. On the other hand, during pandemic, rotavirus and
enteric adenovirus positivity rates significantly increased
in spring and summer months. The seasonal variation of
rotavirus and enteric adenovirus positivity can be related
to prevention and control measures of COVID-19 pandemic.
These measures can be relieved in spring and summer so
the transmission of viruses is much more easier than during
winter months.

A study comparing rotavirus activity in winter 2020-21
with winter 2019-20 in Hong Kong reported lower positive
rates of rotavirus during pandemic and attiributed this
decline to both non-drug interventions for global spread
of COVID-19 and rotavirus vaccination.” Contrary to this
study, Knudsena et al. from Norway reported that enteric
adenovirus positivity decreased to the lowest level during
pandemic while rotavirus positivity did not significantly
reduce due to live attenuated rotavirus vaccine.
Rotavirus vaccine has been available in Norway's national
immunization programme since 2014 and a stable level of
rotavirus positivity has been observed in stool samples due
to vaccination during pandemic.'® Rotavirus vaccination
is a protective factor against infection and recommended
by World Health Organization (WHO) in national routine
immunization schedules."#'® Although rotavirus vaccines
have been licensed since 2006, they have not yet been
included in the immunization programmes of many
countries such as our country. It is a recommended vaccine
in our country.l'4914.18

Immunochromatographic method was used for the analysis
of rotavirus and enteric adenovirus antigen in stool samples
during and before the pandemic in many studies including
our study.2>61314171 This method has high sensitivity and is
consistent with the results obtained by ELISA. It also results
as quickly as about 10 minutes and can be easily performed
on a small amount of stool sample.®! Unlike these, in some
studies, multiplex reverse transcription polymerase chain
reaction has been used and enteric bacteria and virus were
simultaneously detected in stool samples of children with
acute diarrhea.> 19

Our study had some limitations. Determination of rotavirus
and enteric adenovirus subgroups and the simultaneous
detection of other enteric viruses by molecular diagnostic
methods were not performed. The information about
rotavirus vaccination history from patients could not be
obtained. Despite these limitations, our study includes a
notable number of patients and is the first one investigating
the frequency of rotavirus and enteric adenovirus in
children before and during the COVID-19 pandemic in our
region.

CONCLUSION

The frequencies of rotavirus and enteric adenovirus have
shown a significant decrease during pandemic compared to
the pre-pandemic period. Infection control measures, social
restrictions, physical distancing and closure of international
borders have play an important role in reducing the incidence
of enteric viruses as well as SARS-CoV-2. Whenever these
restrictions are relieved, the incidence of many viruses will
increase. In addition, detection of rotavirus and enteric
adenovirus in children with diarrhea by a reliable, accurate
and fast method is helpful for the treatment of gastroenteritis
without using antibiotics. The information of frequencies
of rotavirus and enteric adenovirus before and during
pandemic in childhood will contribute to epidemiologic data
in our region.
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