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Öz

Giriş: COVID-19 pandemisi, günlük hayatımızın akışı, bireyler arasındaki 
iletişim, seyahat, yeme-içme alışkanlıkları gibi yaşam tarzımızda birçok 
değişikliğe neden oldu. Bu değişiklikler birçok viral enfeksiyonun riskini 
azalttı. Çalışmamızda, COVID-19 pandemisi öncesi ve sonrası bireylerde 
el hijyeni, fiziksel mesafe ve beslenme alışkanlıkları gibi yaşam tarzında-
ki değişikliklere bağlı olarak çocuklarda rotavirüs ve enterik adenovirüs 
sıklığındaki değişiklikleri incelenmesi amaçlandı.

Gereç ve Yöntemler: Bölgemizdeki hastanelerin laboratuvar elektronik 
kayıtlarından elde edilen verileri, COVID-19 pandemi döneminde rota-
virüs ve adenovirüs sıklığı, hastaneye başvuran hasta sayısının pandemi 
öncesi yıllara göre değişimini değerlendirmek için analiz edildi. Rotavi-
rüs ve enterik adenovirüs antijenleri, kalitatif bir immünokromatografik 
yöntem kullanılarak çalışıldı.

Bulgular: Ocak 2018 ile Temmuz 2021 arasında, COVID-19 pandemi ön-
cesi 60.513 (%88.3), pandemi döneminde 7.991 (%11.7), toplam 68.504 
hasta numunesi test edildi. Hastaların ortalama yaşı 4.7 yıl olarak belir-
lendi. Pandemi öncesinde 6.815 (%11.3) rotavirüs, 1.873 (%3.1) adeno-
virüs örneği pozitif bulundu. Pandemi döneminde ise 598 (%7.5) rotavi-
rüs, 164 (%2) adenovirüs örneği pozitif bulundu.  Pandemi öncesi yıllara 
kıyasla pandemi döneminde, rotavirüs ve adenovirüs aylık medyan test 
sayıları yaklaşık %75 (1.926’dan 493, p< 0.001), rotavirüs aylık medyan 
pozitiflik oranı yaklaşık %35 (%10.9’dan %7.1, p= 0.002) ve adenovirüs 
pozitiflik oranı %38 (%2.9’dan %1.8, p< 0.001) azaldı. Aylık ortalama test 
sayılarındaki, pozitif örneklerin sıklığındaki azalma enfeksiyon kontrol 
önlemleri nedeniyle pandemi sırasında her iki patojenin sıklığının önem-
li ölçüde azaldığını göstermektedir.

Abstract

Objective: The coronavirus disease 2019 pandemic has caused many 
changes in our lifestyle, such as the flow of our daily lives, communica-
tion between individuals, traveling, eating, and drinking habits. These 
changes have reduced the risk of viral infections. In this study, it was 
aimed to examine the changes in the frequency of rotavirus and enteric 
adenovirus in children due to changes in lifestyle such as hand hygiene, 
physical distance and eating habits in individuals before and during the 
COVID-19 pandemic.

Material and Methods: We analyzed data obtained from the labora-
tory electronic records of hospitals in our region to assess the changes 
of rotavirus and adenovirus frequency and number of patients admit-
ted to the hospital during the COVID-19 pandemic period compared to 
pre-pandemic years. Rotavirus and enteric adenovirus antigens were 
studied using a qualitative immunochromatographic method. 

Results: Between January 2018 and July 2021, a total of 68.504 patient 
samples were tested, 60.513 (88.3%) before the COVID-19 pandemic and 
7991 (11.7%) during the pandemic. Mean age of the patients was deter-
mined as 4.7 years. Before the pandemic, a total of 6.815 (11.3%) sam-
ples for rotavirus and 1.873 (3.1%) samples for adenovirus were found 
positive. During the pandemic period, a total the 598 (7.5%) samples 
for rotavirus and 164 (2%) samples for adenovirus were found positive. 
Monthly median test numbers for rotavirus and adenovirus significant-
ly fell about 75% (1.926 vs 493, p< 0.001). In addition, monthly median 
positivity rates of rotavirus (10.9% vs 7.1%, p= 0.002) and adenovirus 
(2.9% vs 1.8%, p< 0.001) reduced about 35% and 38%, respectively, after 
the onset of the pandemic as compared to the pre-pandemic years. The 
decrease in mean monthly test numbers and the reduction in the fre-
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic has 
caused many changes in our lifestyle, such as our daily lives, 
communication between individuals, traveling, eating and 
drinking habits. The use of masks has protected individuals 
from the infection of many respiratory viruses. The importance 
of hand hygiene and environmental cleaning has increased. 
In addition, more attention has been paid to the use of clean 
water and food hygiene. These have reduced the risk of viral 
infections associated with food and water. In this context, we 
could observe a reduction in some viral infections such as ro-
tavirus and enteric adenovirus.

Diarrhoeal diseases (gastroenteritis) are an important 
health issue that affects all ages of people and causes death in 
the world. Globally, an estimated 800.000 infants and young 
children die due to diarrhoeal diseases each year. Studies have 
reported that the most common cause of diarrhoeal diseas-
es is viral pathogens. Rotavirus and enteric adenovirus have 
been shown to be the most common viral pathogens (1,2).

Rotavirus, a member of the Reoviridae family, is a dou-
ble-stranded, icosahedral, non-enveloped RNA virus (3). Ad-
enovirus is a non-enveloped virus with icosahedral symmetry 
and double-stranded linear DNA (4). Rotavirus infection is al-
most universal, and approximately 95% of children experience 
rotavirus gastroenteritis by age five. Epidemiological studies 
have shown that rotavirus is responsible for approximately 
35% to 50% of hospitalizations in children (5). According to 
the estimation of the World Health Organization (WHO), ro-
tavirus causes approximately 527.000 deaths, more than two 
million hospitalizations and 25 million outpatients annually 
(6). Also, according to WHO global surveillance network for ro-
tavirus in 2009, 36% of hospitalizations for diarrhoea among 
children aged <5 years for whom a stool specimen was test-
ed were caused by rotavirus infection (7). Adenoviruses most 
commonly infect the conjunctiva, respiratory or gastrointesti-
nal tract and can cause outbreaks of gastroenteritis. Adenovi-
ruses are the second most common cause of gastroenteritis in 
children after rotaviruses.

Since viral gastroenteritis does not show pathogen-specif-
ic clinical differentiation, it is important to detect viral agents 

in the clinical microbiology laboratory, prevent both rotavirus 
and adenovirus infections, take infection control measures, 
and guide the treatment correctly.

Infection control measures implemented during the 
COVID-19 pandemic period have led to a decrease in the inci-
dence of viral and all other infections. In this study, we aimed 
to examine the changes in the frequency of rotavirus and 
enteric adenovirus due to changes in lifestyle such as hand 
hygiene, physical distance and eating habits in individuals be-
fore and during the COVID-19 pandemic. 

Materials and Methods

Data Collection

Data of the patients between January 2018 and July 2021, 
who had been tested for rotavirus and adenovirus, were col-
lected from the laboratory electronic records of hospitals in 
our region. Also, data were analyzed to assess the changes of 
rotavirus and adenovirus frequency and number of patients 
admitted to the hospital in our region during the COVID-19 
pandemic period compared to pre-pandemic years. 

Antigen Test for Detection of Rotavirus and Enteric 
Adenovirus

Rotavirus and enteric adenovirus antigens in fresh stool 
samples were studied using a qualitative immunochromato-
graphic (True Line Rota/Adenovirus, BioCare Diagnostics, 
China) method in line with the manufacturer’s recommenda-
tions. Sensitivity and specificity of the test have been reported 
by the manufacturer as 99.9% and >97.8% for rotavirus and 
>99.9% and 99.4% for adenovirus, respectively.

This immunochromatographic test method is based on 
the detection of rotavirus and adenovirus antigens in stool 
with anti- rotavirus (R test line) and anti- adenovirus antibody 
(A test line) on the test membrane. The antigen test was per-
formed by mixing the stool samples with extraction buffer and 
dropping three drops (approximately 100 μL) into the sample 
section of the kit. After 5-15 minutes of incubation at room 
temperature, the formation of a colored line in the R (rotavi-
rus) and A (adenovirus) regions of the test together with the 
control line (C) was considered positive, and the absence of a 
colored line in the test line region was considered negative.

quency of positive samples collectively indicated that the frequencies of 
both pathogens substantially reduced during the pandemic because of 
infection control measures.

Conclusion: The fact that the COVID-19 pandemic forces us to comply 
with infection control rules and change our lifestyle shows us that these 
rules are very important not only in controlling the pandemic, but also in 
controlling other viral infections.

Keywords: COVID-19, rotavirus, enteric adenovirus, gastroenteritis 

Sonuç: COVID-19 pandemisinin bizleri enfeksiyon kontrol kurallarına 
uymaya ve yaşam tarzımızı değiştirmeye zorlaması, bize bu kuralların sa-
dece pandemiyi kontrol etmede değil, diğer viral enfeksiyonları kontrol 
etmede de çok önemli olduğunu göstermektedir.
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Data Analysis

Statistical analyses were performed using IBM SPSS for 
Windows, version 22.0 (IBM-SPSS Inc, Armonk, NY). Compar-
isons of the distributions of patient numbers and positivity 
rates between before and during pandemic period were per-
formed by Mann-Whitney U test. Data were summarized by 
median, minimum and maximum (range= R) values. Signifi-
cance level was considered as 0.05.

Results

Between January 2018 and July 2021, a total of 68.504 
number of patient samples were tested. Median age of the 
patients was determined as 4.7 years (2 months-13 years). 
Positive test number of rotavirus was 7.413 (10.8%) and of ad-
enovirus, it was 2.037 (3%) in this period. Before the COVID-19 
pandemic, in 2018, 2019, and in two months of 2020, a total of 

60.513 (88.3%) samples were tested. A total of 6.815 (11.3%) 
samples were found positive for rotavirus, and 1.873 (3.1%) 
samples were positive for adenovirus. From the onset of 
COVID-19 pandemic to the end of July 2021, 7.991 (11.7%) pa-
tient samples were tested, and 598 (7.5%) were found positive 
for rotavirus and 164 (2%) were positive for adenovirus. The 
distribution of the tested of samples, positive rotavirus, and 
adenovirus numbers by months are shown in the Figure 1. The 
positive ratio of rotavirus and adenovirus tests by months are 
shown in the Figure 2. 

Median numbers of samples tested each month were 1926 
(R= 1356-4257) and 493 (R= 165-1337) before and during the 
COVID-19 pandemic, respectively (p< 0.001). Median ratio of 
the rotavirus-positive sample before and during the pandemic 
were 10.9% (R= 6.6-23.2) and 7.1% (R= 0.5-12.6), the decrease 
was found to be statistically significant (p= 0.002). Median of 

Figure 1. Distribution of the tested specimens: positive rotavirus and adenovirus numbers by months.

Figure 2. Distribution of positive rotavirus and adenovirus ratio by months.

Beginning of the COVID-19 pandemic
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the adenovirus positive samples ratio before and during the 
pandemic found as 2.9% (R= 1.4-5.5) and 1.8% (R= 0.5-3.5), 
and the reduction was statistically significant (p< 0.001).

Discussion

The COVID-19 is an infectious disease caused by SARS-
CoV-2 that mainly affects the respiratory system. Furthermore, 
COVID-19 outbreak has the potential to be one of the most 
significant pandemics of the last century (8). In our country, 
COVID-19 pandemic measures and prohibitions started after 
the first case was seen in March 2020. Since the COVID-19 
pandemic began, the lifestyle and habits of individuals have 
changed all over the world in order to be protected from this 
pandemic. Among these lifestyle changes, more attention to 
hand hygiene and environmental cleaning, compliance with 
physical distance rules, and changes in eating habits are the 
most common ones. The prohibitions applied during the 
COVID-19 pandemic and the attention of individuals to hy-
giene rules will cause changes in the incidence of other viral 
infections. 

Viral gastroenteritis is an important problem, especially 
among children. The frequency of viral gastroenteritis agents 
varies according to regions and countries. According to global 
surveillance data, the incidence of rotavirus has been report-
ed to be between 12-68% worldwide. The incidence of rota-
virus is reported to be 10-65% in Africa, 5-25% in America, 
20-40% in Europe, and 30-50% in Asian countries, respectively 
(9,10). In various studies conducted in our country, rotavirus 
positivity has been reported between five and 32% (9-12). 
Tapisiz et al. have reported that the median detection rate of 
rotaviruses in 117.741 children examined for gastroenteritis in 
our country was 31.8% at the age of <5 years, and they have 
also determined that number of children reported to be pre-
senting with a complication related to rotavirus was 11.7% 
(11). In a multicentre study conducted in our country, it has 
been shown that rotavirus was responsible for gastroenteritis 
in 32.4%-67.4% of children under the age of five, who were 
hospitalized (13). The incidence of enteric adenovirus infec-
tion varies by countries. While this rate is 1-8% in developed 
countries, it varies between 2-32% in developing countries 
(14). In various studies conducted in our country, adenovirus 
positivity has been reported between 1-14% (12,15). Çomce 
et al. (15) have reported that adenovirus was detected in 3.1%, 
and rotavirus was detected in 22.4% of all cases.

Rotavirus spreads from person to person, mainly by fae-
cal oral transmission (3,5). According to the World Health Or-
ganization data, rotavirus cases are more common in winter 
months while they occur throughout the year in tropical cli-
mates. Annual epidemics in the United States are seen in the 
southern regions in November-December and continue until 
April-May in the northern and eastern regions. Rotavirus posi-

tivity is reported at a higher rate in the winter season in North 
African countries. In West Africa, it has been stated that the 
cases are mostly seen in July and November. In studies con-
ducted in our country, it is seen that rotavirus cases intensify 
in winter, spring, and autumn months (7,9-12). In our study, 
we determined that gastroenteritis cases caused by rotavirus 
and adenovirus seen in winter and autumn months (Figure 1). 

Hand, self, and food hygiene are important in the preven-
tion of viral gastroenteritis. During the COVID-19 pandemic, 
these issues have become more important for the community 
to prevent the spread of SARS-CoV-2. Li et al. (16) have report-
ed that the frequency of intestinal infections fell significantly 
in pediatric outpatients during COVID-19 outbreak as com-
pared to the same period of 2019. They have found that the 
positivity of adenovirus decreased from 2.69% to 1.58%, and 
the positivity of rotavirus reduced from 14.41% to 7.15% after 
the onset of the pandemic. Chan (17) has reported that the 
rate of the positive rotavirus tests dropped abruptly after the 
first global spread of COVID-19 compared to the same peri-
od in the past seven years (17). Wang et al. (18) have reported 
that test positive rates for all enteric viruses decreased in 2020 
compared to average levels in 2012-2019, with a relative de-
crease from 3.54% to 1% for adenovirus and from 9.87% to 
4.59% for rotavirus. 

In this study, we observed a sudden decrease in the tested 
samples for rotavirus and enteric adenovirus after the detec-
tion of the first COVID-19 case in our country. In the following 
17 months throughout the pandemic, we determined that the 
monthly median test numbers for rotavirus and adenovirus 
significantly fell about 75% (1926 vs 493, p< 0.001). This could 
indicate that the number of children who developed viral gas-
troenteritis reduced in our community, which was most likely 
be related to the increase in peoples’ compliance on hygiene 
rules, curfews, and other pandemic measures, and during the 
COVID-19 pandemic. We further found that the monthly me-
dian positivity rates of rotavirus (10.9% vs 7.1%, p= 0.002) and 
adenovirus (2.9% vs 1.8%, p< 0.001) in the studied samples 
ratio reduced about 35% and 38%, respectively, after the on-
set of the pandemic as compared to the pre-pandemic years  
(Figure 2). In addition to the decrease in the monthly test 
numbers, the reduction in the frequency of positive samples 
have collectively indicated that the frequencies of both patho-
gens substantially reduced during the pandemic because of 
infection control measures. Furthermore, this may also indi-
cate that the awareness and knowledge of communicable dis-
eases has increased in the society.

In conclusion, these findings demonstrate that changing 
in the lifestyle, using mask, hand and food hygiene, social 
distancing, eating-at-home and other pandemic infection 
control measures, which have been conducted to prevent the 
spread of SARS-CoV-2 in community, could also reduce the 
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spread of other viral pathogens such as rota and adenovirus. 
The fact that the COVID-19 pandemic forces us to comply with 
these rules and change our lifestyle shows us that this is very 
important not only in controlling the pandemic, but also in 
controlling other viral infections.

        

Ethics Committe Approval: The approval for this study was ob-

tained from İnönü Faculty of Medicine Ethics Committee (Decision 

no: 2021/2455, Date: 19.10.2021).

Informed Consent: Patient consent was obtained.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept- YD; Design- YY; Supervision- YD; 

Resource- AG, YY; Data Collection and/or Processing- AG; Analysis 

and/or Interpretation- YD, YY; Literature Search - YD, AG; Writing- YD; 

Critical Review- YD, YY, AG.

Conflict of Interest: All authors declare that they have no conflicts of 

interest or funding to disclose.

Financial Disclosure: The authors declared that this study has 

received no financial support.

References

1. Tavakoli Nick S, Mohebbi SR, Ghaemi A, Hosseini SM. Human rotavirus 
in Iran; molecular epidemiology, genetic diversity, and recent updates 
on vaccine advances. Gastroenterol Hepatol Bed Bench 2019;12:98-
109. 

2. Kurugöl Z, Devrim İ. Gastrointestinal enfeksiyonlar. J Pediatr Inf 
2014;8:71-81.  [CrossRef]

3. Crawford SE, Ramani S, Tate JE, Parashar UD, Svensson L, Hagbom M, 
et al. Rotavirus infection. Nat Rev Dis Primers 2017;9:17083.  [CrossRef]

4. Ison MG, Hayden RT. Adenovirus. Microbiol Spectr 2016;4:4.  [CrossRef]

5. Esona MD, Gautam R. Rotavirus. Clin Lab Med 2015;35:363-91.  
[CrossRef]

6. World Health Organization. Weekly Epidemiological Record 
2007;82:285-96. [CrossRef]

7. World Health Organization. Rotavirus surveillance worldwide-2009. 
Weekly Epidemiological Record 2011;86:174-6. 

8. Li J, Huang DQ, Zou B, Yang H, Hui WZ, Rui F, et al. Epidemiology of 
COVID-19: A systematic review and meta-analysis of clinical char-
acteristics, risk factors, and outcomes. J Med Virol 2021;93:1449-58.   
[CrossRef]

9. Global Rotavirus Information and Surveiilance Bulletin Volum 3:2011. 
Available from: www. who. int/immunization/diseases/rotavirus/ Jan-
June 2010_Rotavirus_Bulletin_Final. pdf. 

10. Centers for Disease Control and Prevention (CDC). „Rotavirus surveil-
lance-worldwide, 2009.“ MMWR, 2011;60:514. 

11. Tapisiz A, Bedir Demirdag T, Cura Yayla BC, Gunes C, Ugraş Dikmen A, 
Tezer H, et al. Rotavirus infections in children in Turkey: A systematic re-
view. Rev Med Virol 2019;29:e2020.  [CrossRef] 

12. Üstebay S, Üstebay DÜ, Ertekin Ö. The frequency of adenovirus and 
rotavirus for children with acute gastroenteritis. Kafkas J Med Sci 
2019;9:6-10.  [CrossRef]

13. Ceyhan M, Alhan E, Salman N, Kurugol Z, Yıldırım I, Celik U, et al. Mul-
ticenter prospective study on the burden of rotavirus gastroenteritis in 
Turkey, 2005-2006: A hospital-based study. J Infect Dis 2009;200:234-8.  
[CrossRef]

14. Stuempfig ND, Seroy J. Viral Gastroenteritis. In: Stat Pearls. Treasure Is-
land (FL): Stat Pearls Publishing; 2021. 

15. Çömçe M, Kafadar D, Erol M, Yiğit Ö. A Retrospective analysis of ro-
tavirus and adenovirus ınfections in pediatric population admitted 
to emergency department with acute gastroenteritis. J Pediatr Inf 
2017;11:e135-e142.  [CrossRef]

16. Li W, Zhu Y, Lou J, Chen J, Xie X, Mao J. Rotavirus and adenovirus infec-
tions in children during COVID-19 outbreak in Hangzhou, China. Transl 
Pediatr 2021;10:2281-6.  [CrossRef]

17. Chan MC. Return of norovirus and rotavirus activities in winter 2020/21 
in an Asian city with strict zero COVID-19 control strategy, Hong Kong, 
China. Research Square 2021.  [CrossRef]

18. Wang LP, Han JY, Zhou SX, Yu LJ, Lu QB, Zhang XA, et al. The changing 
pattern of enteric pathogen infections in China during the COVID-19 
pandemic: A nation-wide observational study. Lancet Reg Health West 
Pac 2021;16:100268.  [CrossRef]

https://doi.org/10.5152/ced.2013.1509
https://doi.org/10.1038/nrdp.2017.83
https://doi.org/10.1128/microbiolspec.DMIH2-0020-2015
https://doi.org/10.1016/j.cll.2015.02.012
https://doi.org/10.1002/jmv.26424
https://doi.org/10.1002/rmv.2020
https://doi.org/10.5505/kjms.2019.13540
https://doi.org/10.1086/605056
https://doi.org/10.5578/ced.201739
https://doi.org/10.21037/tp-21-150
https://doi.org/10.21203/rs.3.rs-1045089/v1
https://doi.org/10.1016/j.lanwpc.2021.100268

