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 Abstract

Introduction: This study aimed to analyze the distribution of rotavirus and adenovirus in pediatric patients according to the age and seasons 
of infection. The study included pediatric patients who presented to our center and were investigated for fecal rotavirus and adenovirus with a 
prediagnosis of viral gastroenteritis.
Materials and Methods: The data of 7,841 patients, aged 0-13 years, who were diagnosed with acute gastroenteritis and were investigated for fecal 
rotavirus and adenovirus between January 2018 and July 2019 in the pediatric emergency, outpatient clinics, and inpatient services of our hospital, 
were retrospectively reviewed from the hospital database. The distribution of viruses, isolated according to the age groups and months and years, 
was analyzed statistically according to these age groups and seasons of infection.
Results: Of 7,714 patients, rotavirus or adenovirus was detected in 2,582 (33.5%) patients: adenovirus was detected in 1,473 (19.1%) patients; 
rotavirus was detected in 1,109 (14.4%) patients (p<0.05). Adenovirus was detected more frequently in the zero-to-one age group and rotavirus, in 
the one-to-six age group (p<0.05). Adenovirus was detected more frequently in autumn and summer (p<0.05). 70.3% of patients with adenovirus 
or rotavirus were children in the zero-to-two age group.
Conclusion: In our study, we found that adenoviruses are the more common cause of viral gastroenteritis compared with rotaviruses. We determined 
that approximately 70% of patients with adenovirus or rotavirus are children in the zero-to-two age group.
Keywords: Gastroenteritis, child, rotavirus, adenovirus

Giriş: Merkezimize başvuran viral gastroenterit ön tanısıyla gaitada rotavirüs ve adenovirüs araştırılan çocuk hastalarda bu etkenlerin yaşa ve 
mevsimlere göre dağılımlarının analiz edilmesi amaçlanmıştır.
Gereç ve Yöntem: Hastanemizin çocuk acil, poliklinikler ve yataklı servislerinde Ocak 2018-Temmuz 2019 tarihleri arasında akut gastroenterit tanısı 
alan ve gaitada rotavirüs ve adenovirüs testi istenen 0-13 yaş arası 7.841 hasta verisi geriye dönük olarak hastane veri tabanından tarandı. Yaş 
grupları aylara ve yıllara göre gruplandırılarak izole edilen virüslerin bu yaş gruplarına ve mevsimlere göre dağılımları istatiksel olarak analiz edildi.
Bulgular: 7.714 hastanın 2.582’sinde (%33,5) rotavirüs veya adenovirüs tespit edildi. Olguların 1.473’ünde (%19,1) adenovirüs, 1.109’unda (%14,4) 
rotavirüs tespit edildi (p<0,05). Adenovirüs 0-1, rotavirüs 1-6 yaşları arasında daha sık görüldü (p<0,05). Yaz ve sonbahar mevsiminde adenovirüs 
daha sık tespit edildi (p<0,05). Adenovirüs veya rotavirüs tespit edilen olguların %70,3’ü 0-2 yaş grubundaki çocuklar idi.
Sonuç: Çalışmamızda adenovirüslerin rotavirüslere göre daha sık viral gastroenterit etkeni olduğunu tespit ettik. Adenovirüs veya rotavirüs tespit 
edilen olguların yaklaşık %70’inin 0-2 yaş grubundaki çocuklar olduğunu belirledik.
Anahtar Kelimeler: Gastroenterit, çocuk, rotavirüs, adenovirüs
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Introduction

Acute gastroenteritis is one of the most common diseases in 
humans and continues to be a major cause of morbidity and 
mortality worldwide[1]

. Worldwide, around 525,000 children 
under the age of five die each year from diarrhea[2]. In countries 
with low income, diarrhea is the second leading cause of death 
in this age group[3].

The incidence of gastroenteritis varies between countries and 
regions due to factors such as socioeconomic and nutritional 
status, access to safe water sources, wastewater disposal, food 
safety, electricity supply, food cooling, and close contact with 
animals[4].

Viruses are the most common cause of acute gastroenteritis. 
The most common viruses causing acute gastroenteritis are 
rotavirus, norovirus, astrovirus, and human adenovirus types 
40 and 41[5]. Generally, viruses are transmitted through direct 
person-to-person contact or indirectly through aerosols, food, 
water, or environmental pollution[6].

Although acute gastroenteritis caused by viruses is normally 
self-limiting and results in a mild clinical picture, it may 
show a more severe clinical course in children, elderly, and 
immunocompromised individuals[7].

Rotavirus is undoubtedly the most common cause of 
hospitalizations due to diarrhea in infants and children. Before 
the availability of vaccine, rotavirus was responsible for the 
death of almost 37% of infants and children due to diarrhea[3]. 
Rotavirus is more common in warm and tropical climates 
and in winter, and the clinical picture can range from being 
asymptomatic to having severe gastroenteritis, which can cause 
severe dehydration and death[8]. There is no specific antiviral 
drug that can be used in treating viral gastroenteritis yet. 
Treatment is limited to oral rehydration salts, fluid replacement, 
and supportive therapy.

Since these viruses are frequently found in the stools of 
symptomatic patients, electron microscopy and molecular 
methods can help in early diagnosis[3]

.

This study aimed to analyze the distribution of adenovirus 
and rotavirus in pediatric patients according to the age and 
seasons of infection. The study included pediatric patients who 
presented to our center and were investigated for fecal rotavirus 
and adenovirus with a prediagnosis of viral gastroenteritis.

Materials and Methods

The Study Design

The ethical committee of the University of Health Sciences 
Turkey, Kartal Dr. Lütfi Kırdar City Hospital, approved our study 

(decision number: 2019/514/167/26; dated: 12.06.2019). The 
study followed the principles of the Declaration of Helsinki. 
Informed parental consent was not obtained due to the 
retrospective nature of the study, and we used the patients’ 
electronic data without ID information. For “each” retrospective 
study, written informed patient/parental consent was waived by 
our institution review board.

The data of 7,841 patients, aged 0-13 years who were diagnosed 
with acute gastroenteritis and were investigated for fecal 
rotavirus and adenovirus between January 2018 and July 2019 
in the pediatric emergency, outpatient clinics, and inpatient 
services of our hospital, were retrospectively reviewed from the 
hospital database.

In the study, 127 patients were excluded due to inappropriate 
samples, and the test results of the remaining patients were 
examined.

Approximately 1-2 ml of fresh stool samples were sent 
immediately after collection to the microbiology laboratory 
in sealed sterile containers. An immunochromatographic test 
kit (ICA) (Ameritech Diagnostic Reagent Co., Ltd, One Step 
RotaAdenovirus Combo Panel Test, China) was used to detect 
adenovirus and rotavirus antigen in stool samples.

Data Collection

The demographic data, such as age and gender, of 2,582 patients 
with rotavirus or adenovirus, and their hospital admission dates 
were recorded in an Excel file. The distribution of viruses, isolated 
according to the age group and months and years, was analyzed 
according to these age groups and seasons of infection.

Statistical Analysis	

All data were recorded in Excel spreadsheets and processed using 
the Statistical Package for the Social Sciences 20.0 software. 
For descriptive analysis, continuous variables were expressed 
as median and the first and third quartiles [interquartile range 
(IQR)] when not normally distributed. Categorical variables were 
expressed as numbers and percentages and compared using 
the chi-squared test. A p value less than 0.05 was considered 
significant.

Results

Of 7,714 patients whose adenovirus and rotavirus tests were 
studied with the diagnosis of gastroenteritis, 57% were males. 
Rotavirus or adenovirus was detected in 2,582 (33.5%) patients. 
Adenovirus was detected in 1,473 (19.1%) patients, and rotavirus 
was detected in 1,109 (14.4%) patients.

Distribution of Viruses by Age

The median age distribution of patients with rotavirus was 17 
(9-36) months and of patients with adenovirus (IQR) was 10 (4-
25) months (Table 1).
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When the patients proven to have the viruses were analyzed 
by age, it was found that 70.3% of the patients with positive 
results were in the zero-to-two age range. After the age of two, 
it was observed that the frequency of both viruses decreased 
with increase of age. It was observed that adenovirus (33%) was 
detected in the zero-to-one age group, and rotavirus (25.1%) 
was detected in the one-to-six age group (p<0.05) (Table 2).

Distribution of Viruses by Seasons

Considering the seasonal distribution, it was observed that both 
viruses were more common in winter and spring (rotavirus: 
51.1% and 50.3%; adenovirus: 49.9% and 49.7%, respectively) 
compared with other seasons. The adenovirus was observed to 
be a more common cause of gastroenteritis than rotavirus in 
summer and autumn. The frequency of adenovirus was 73.9% in 
summer and 68.5% in autumn, that of rotavirus frequency was 
26.1% in summer and 31.5% autumn. Adenovirus was detected 
more frequently in autumn and summer than rotavirus (p<0.05) 
(Table 3).

Discussion

This study aimed to investigate the distribution of rotavirus 
and adenovirus in the stool of patients with a prediagnosis of 

viral gastroenteritis according to the age groups and seasons 
of infection. Adenoviruses were detected more frequently than 
rotaviruses (14.4%), with a frequency of 19.1%. It was observed 
that one of these viruses was responsible for infecting 33.5% 
of all children presenting with acute gastroenteritis clinic. 
Additionally, it was determined that these viruses are more 
common in the zero-to-two age group, especially in winter and 
spring.

The severity of acute gastroenteritis in childhood varies according 
to the age, season of infection, and geographical region[9]. In 
acute gastroenteritis, determining the viral and bacterial factors 
and predicting the prognosis are important in treatment and 
follow-up, which will avoid the use of unnecessary antibiotics.

In similar studies conducted in Turkey, rotavirus ranked first 
with a frequency of 8.1-23.6%, and adenovirus ranked second 
with a frequency of 1.8-7.6%[10-14]. In a study involving 200 
children in the United Kingdom, the frequency of rotavirus was 
19%, and the frequency of adenovirus was 5%[1]. In another 
study involving 510 pediatric patients in Italy, the frequency 
of rotavirus was 35.1%, and the frequency of adenovirus 
was 23.1%[15]

. In a meta-analysis study involving children 
under the age of five in Africa, rotavirus and adenovirus 
caused gastroenteritis with a frequency of 29.2% and 10.8%, 
respectively[16]. In our study, adenovirus was detected in 19.1% 
of the patients and rotavirus in 14.4%. We saw a significantly 
increased frequency of adenovirus compared with other studies. 
The clinical course of rotavirus-induced gastroenteritis is known 
to be more severe[17]. It is a possibility in other studies that 
more samples were taken from severely infected patients, and 
therefore, rotavirus was more isolated. Another reason could 
be that the rotavirus vaccine is increasingly being administered 
to children. However, we do not know the exact effect of this 
situation, since we do not have data on the rate of patients who 
received the rotavirus vaccine and were included in the study.

Other studies analyzed the distribution of rotavirus and 
adenovirus in pediatric patients according to the age groups. 
The results of these studies showed that, in children aged 12-24 
months, rotavirus was the most commonly detected, similar to 
our study[9,12,13].

While gastroenteritis caused by rotavirus was mostly seen in 
warm climates in winter and spring, it has been stated that 

Table 2. Distribution of the age groups of children with 
rotavirus and adenovirus by years
Age range (years) Rotavirus

N (%)
Adenovirus
N (%)

Total 
N 

p

0-1 390 (31.4) 852 (68.6) 1242 <0.0001

1-2 308 (53.8) 265 (46.2) 573 0.0101

2-6 340 (55.1) 277 (44.9) 617 0.0003

6-13 71 (47.3) 79 (52.6) 150 0.3594

Total N (%) 1109 (43) 1473 (57) 2582 <0.0001

Table 3. Seasonal distribution of rotavirus and adenovirus 
agents detected in children
Season Rotavirus

N (%)
Adenovirus
N (%)

Total
N

p

Winter 347 (51.1) 332 (49.9) 679 0.6584

Spring 516 (50.3) 509 (49.7) 1025 0.7859

Summer 147 (26.1) 417 (73.9) 564 <0.0001

Autumn 99 (31.5) 215 (68.5) 314 <0.0001

Total N (%) 1109 (43) 1473 (57) 2582 <0.0001

Table 1. Distribution of the age groups of children with rotavirus and adenovirus by months
Age (month) 0-3 3-6 6-12 12-24 24-36 36-48 48-60 60-72 72-84 >84 Total 

Rotavirus
N (%)

72 (2.8) 85 (3.3) 233 (9.0)
 

308 (11.9) 139 (5.4) 74 (2.9) 65 (2.5) 62 (2.4) 25 (1.0) 46 (1.8) 1109 (43.0)

Adenovirus
N (%)

287 (11.1) 221 (8.6) 344 (13.3)
 

265 (10.3) 120 (4.6) 69 (2.7) 49 (1.9) 39 (1.5) 34 (1.3) 45 (1.7) 1473 (57.0)

Total N (%) 359 (13.9) 306 (11.9) 577 (22.3) 573 (22.2) 259 (10.0) 143 (5.6) 114 (4.4) 101 (3.9) 59 (2.3) 91 (3.5) 2582 (100)
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adenovirus-induced gastroenteritis did not differ according to 
season[10]. In our study, rotavirus was seen especially in winter 
and spring and adenovirus was present in all seasons. However, 
adenovirus was seen more frequently in summer and autumn 
compared with rotaviruses.

Simple hygiene practices, control of food and water, and 
proper waste disposal and sewage treatment will reduce the 
number of gastroenteritis cases and deaths[18]. Alternatively, the 
administration of rotavirus vaccine also reduces mortality and 
morbidity associated with gastroenteritis in children. Studies 
have shown that, after the rotavirus vaccine administration, 
hospitalizations of patients with diarrhea caused by rotavirus 
decreased to 63% from 94%[19].

It is crucial to make a correct and rapid diagnosis in children 
with gastroenteritis to start early treatment. The ICA shows a 
good agreement with enzyme-linked immunosorbent assay, 
enzyme-linked fluourescent assay, real-time polymerase 
chain reaction (PCR), and multiplex reverse transcription-PCR 
detection methodologies. Immunochromatographic assay has 
the advantage of being quicker, cost-effective, and useful for 
testing single specimen, convenient, not requiring additional 
equipment, readily available, simple to perform, and providing 
easy-to-read results[20,21]. Therefore, ICA could be useful in 
clinical practice for the rapid detection of rotavirus and 
adenovirus infection.

The limitation of our study is that single-center data were 
reviewed, including specific region’s data and not representing 
the whole country.

Conclusion

In conclusion, we found that adenovirus causes viral 
gastroenteritis more commonly than rotavirus. We determined 
that approximately 70% of patients with adenovirus or rotavirus 
are children in the zero-to-two age group.
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