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Introduction

Infectious gastroenteritis is one of the most
significant causes of morbidity and mortality, par-
ticularly in infants and young children, throughout
the world. Diarrhoea is the second biggest cause of
death in children under 5 years of age in the world,
with a rate of 9%(1). Rotavirus is the leading cause
of acute gastroenteritis requiring hospitalization
among infants and young children around the world
and the great majority of cases occur in the first 2

years of life(2,3). Viruses are implicated in the majori-
ty of non-bacterial gastroenteritis. Rotavirus and
enteric adenovirus (serotype 40, 41) are among the
most common causes of viral diarrhoea in young
children worldwide(2,4). Each year, rotavirus causes
an estimated 111 million episodes of diarrhea
requiring only home-care, 25 million clinic visits, 2
million hospitalizations, and 352,000-592,000
deaths in children <5 years of age(5). 

Rotaviruses are primarily transmitted via the
fecal-oral transmission due to their resistance to
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ABSTRACT

Aim: Infectious gastroenteritis is one of the most significant causes of morbidity and mortality, particularly in children.
Rotavirus and enteric adenovirus are among the most common causes of viral diarrhoea among young children worldwide. The aim of
this study of samples sent to the laboratory with an initial diagnosis of gastroenteritis was to define the prevalence of rotavirus and
enteric adenovirus according to age and seasonal distribution. 

Materials and methods: The presence of rotavirus and enteric adenovirus antigens was researched using a qualitative immuno-
chromatographic method in stool samples from patients with gastroenteritis who were admitted to Ondokuz Mayıs University Hospital
between January 2009 and April 2013. Chi-square tests were used for comparisons between groups.

Results: Of the 2185 stool samples examined, 343 were determined to be positive for rotavirus antigen and 157 for adenovirus
antigen. The highest rate of rotavirus antigen positivity (212 cases, 62%) was seen in the 0-23 months age group. Seasonally, rotavirus
gastroenteritis was seen mostly in winter (144 cases, 42%). The highest rate of adenovirus positive samples was determined in the 0-23
month’s age group (86 cases, 55%). The distribution of the adenovirus cases in autumn, winter, spring and summer was 54 (34%), 31
(20%), 27 (17%) and 45 (29%) cases, respectively. Sixty-three specimens (3% of cases) were positive for both antigens. 

Conclusion: As rotavirus and adenovirus were found to be significant factors in gastroenteritis in the 0-23 months age group, in
the differential diagnosis of infectious gastroenteritis in this age group of patients, it is important to consider rotavirus as a factor, par-
ticularly in the winter months, while adenovirus should be considered in summer and autumn. Rotavirus and adenovirus can be dia-
gnosed quickly by the immunochromatographic test from stool samples, making it possible to prevent the development of dehydration
and the unnecessary use of antibiotics.
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dryness and the fact that they can live on objects
such as hands, furniture and toys. They are the most
common cause of gastroenteritis, which can lead to
severe dehydration. Enteric adenoviruses are the
second most common cause of acute and prolonged
diarrhoea after rotaviruses, and are most frequent
among children in the 0-3 year old age group. The
incidence is about 5-15% and it can occur in all
seasons (6). Symptoms of gastroenteritis begin with
fever, diarrhea and vomiting at the end of an 8-10
day incubation period. Because of the long-term
continued viral excretion even after the disappear-
ance of symptoms, enteric adenoviruses are able to
cause an epidemic in children. 

Imaging with an electron microscope, cell cul-
ture, serological tests and the detection of antigens
and nucleic acids can be used in diagnosis(7). Tests
selected in the laboratory for the routine diagnosis
must be easy, fast and inexpensive, and have high-
sensitivity. In the fight against viral gastroenteritis,
the incidence of infectious pathogens and the fac-
tors affecting them should be followed by surveil-
lance studies, since these infections are a major
cause of mortality and effective treatment methods
have not yet been developed. Epidemiological sur-
veillance and the control of viral gastroenteritis is
of prime importance due to the lack of effective
treatments and unnecessary use of antibiotics. 

In this study of samples sent to the laboratory
with an initial diagnosis of gastroenteritis, we
aimed to define the prevalence of rotavirus and
enteric adenovirus according to age and seasonal
distribution.

Materials and methods

Subjects
Data obtained from patients diagnosed with

acute gastroenteritis and registered to several clin-
ics and policlinics of Ondokuz Mayıs University
School of Medicine Hospital between January 2009
and April 2013 were retrospectively evaluated.
Repeat samples, samples that indicated blood under
macroscopic examination or indicated parasites
under microscopy, as well as fecal specimens in
which were positive for pathogen bacteria like
Salmonella spp. or were positive for Entamoeba
histolytica adhesin antigen, were excluded from the
study.

Immunochromatographic method
The presence of rotavirus and enteric aden-

ovirus antigens was determined by the qualitative
immunochromatographic method (RIDA Quick
Rota-Adeno-Combi R-Biopharm AG, Germany) in
fresh stool samples. The reported sensitivity of the
test for rotavirus is 97.8 and the specificity is
94.4%; sensitivity for adenovirus is 72.7 and the
specificity is 98.2%. 

Statistical analysis
Chi-square tests were used for comparisons

between groups and in statistical evaluation, p
<0.05 was accepted as the level of statistical signifi-
cance.

Results

Of the 2185 stool samples examined, 343
(16%) were determined as positive for rotavirus
antigen and 157 (7%) for adenovirus antigen. Of the
patients that were positive for rotavirus, 196 (57%)
were male and 147 (43%) were female. Ninety-nine
of the patients with adenovirus were male (63%)
and 58 (37%) were female (Table 1).

Although the rate of adenovirus positivity was
found to be significantly higher in men than in
women (p<0.05), there was not a significant differ-
ence between the two genders in terms of rotavirus
positivity. The highest rate of rotavirus antigen posi-
tivity was seen in the 0-23 months age group (212
cases, 62%). The distribution of positive results for
the rotavirus antigen in the other age groups was as
follow: 83 cases (24%) aged 2-6 years, 26 cases
(7%) aged 7-10 years, 19 cases (6%) aged 11-20
years, and 3 cases (1%) over the age of 40 (Table 2).

The rotavirus antigen was found to be statisti-
cally significantly more prevalent (p<0.05) in the 0-
2 year old age group in comparison to other age
groups. Seasonally, rotavirus gastroenteritis was
seen mostly in the winter months (December,
January and February) (144 cases, 42%), with sig-
nificantly more cases becoming in this period than
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Table 1: The distribution of cases of rotavirus and ade-
novirus by antigen detection agent and gender.



at any other time of year (p<0.05). The distribution
of positive cases of rotavirus and adenovirus in the
different months of the year is presented in Figure 1.

The highest rate of positive detection of aden-
ovirus was found in the 0-23 months age group (86
cases, 55%). In the other age groups, rates of aden-
ovirus positivity were as follows: 32 cases (21%)
aged 2-6 years, 21 cases (13%) aged 7-10 years, 13
cases (8%) aged 11-20 years, and 5 cases aged 21
years and over (Table 2). There was no statistically
significant difference among the age groups in
terms of adenovirus positivity (p>0.05). The distri-
bution of the adenovirus cases according to the sea-
sons (autumn, winter, spring and summer) was 54
(34%), 31 (20%), 27 (17%) and 45 (29%), respec-
tively. Seasonally, cases of adenovirus gastroenteri-
tis were seen mostly in the autumn and summer,
and there were significantly more cases in these
months.

Positive results for both adenovirus and
rotavirus antigens in the same specimen were found
in 63 cases (3%). 

Rotavirus and adenovirus rates were assessed
over five years. The rotavirus antigen positivity rate
was 13% in 2009, 11% in 2010, 21% in 2011, 17%
in 2012 and 22% in the first four months of 2013.
The positivity rate for adenovirus was 8% in 2009,
7% in 2010, 12% in 2011, 5% in 2012 and 6% in
the first four months of 2013.

Discussion

In the treatment of patients and prediction of
prognosis, determination of gastroenteritis factors is
most important during infancy when the disease can
have severe consequences. The most common
cause of viral gastroenteritis reported in the litera-
ture is rotavirus, with adenovirus in second place.
Rotaviruses can lead to epidemics in places where
people aggregate. Members of the community who
stay in kindergarten or live in homes for the elderly
or garrisons, as well as health-care workers and
tourists, are affected by rotavirus more frequently
than other people(8). Several international studies
showed that the incidence of rotavirus as a cause of
gastroenteritis in children ranged from 16.5% to
53%(3,9,10). The rates of positive observations of
rotavirus antigens in domestic studies were reported
as 9.7-39.8% in patients with gastroenteritis(11-20). It
is clear that the data given on the incidence and dis-
tribution of serotypes within these studies are dif-
ferent from each other. Rotavirus incidence was
found to be 16% in our study. This difference may
stem from differences in people’s awareness about
health and sanitary issues and differences in health
care services. 

The incidence of rotavirus gastroenteritis grad-
ually decreases with age(13). In our study, incidences
of rotavirus gastroenteritis were observed most fre-
quently in the 0-23 month old age group and
inversely proportional to the age of positivity rate
has decreased.

It has been reported that gastroenteritis associ-
ated with rotavirus shows seasonal variations, with
70-95% of cases occurring in winter and 0-20% in
summer(3,6,21). However, unlike most of the other
studies, Dağı et al. found that the rate of rotavirus
antigen positivity was significantly higher in
September and November whereas the highest rate
of adenovirus positivity was in August. They
thought that these season differences might be
caused by the data being obtained in 2013(22). In our
study, the high incidence of rotavirus gastroenteritis
during the winter was similar to findings in most of
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Table 2: Distribution of ages of patients in whom rotavi-
rus and adenovirus antigens were detected.

Fig 1: Distribution of positive cases of rotavirus and adeno-
virus in the different months of the year.



the studies in the literature, with significantly high-
er levels than in the other seasons.

Ahlywalia et al. reported that the incidence of
adenovirus gastroenteritis during the period of
infancy was 4.1%(23). Several other studies done in
our country have been carried out, showing a range
of incidence rates from 2.9 to 16.2%(15-17, 4-25). The
rate identified in this study (7%) is consistent with
the information in the literature. Previous studies
have reported that gastroenteritis which depends on
adenovirus can be seen in all age groups, although
it is most commonly seen in children under the age
of 2 years(16,26,27). Consistent with the results of other
studies, in our study, more than half of the children
(55%) with adenovirus were in the 0-23 months age
group. Positive test results for adenovirus were seen
in all seasons but most frequently in the autumn and
summer months in our study. 

Several studies have shown that concurrent
positive results for rotavirus and adenovirus were
found in 0.4-7.2% of cases(17,22,28-32). Our study found
that 3% of patients with gastroenteritis were posi-
tive for both rotavirus and adenovirus; variance
among different studies may be due to the number
of specimens examined.

The results of this study show that as rotavirus
and adenovirus are significant factors in gastroen-
teritis in the 0-23 months age group, it is important
to consider rotavirus as a factor in the differential
diagnosis of infectious gastroenteritis in this age
group. For rotavirus gastroenteritis this is particu-
larly important in the winter months, while aden-
ovirus is an important factor in summer and
autumn. Rotavirus and adenovirus can be deter-
mined quickly by the immunochromatographic test
from stool samples, preventing the patient from
developing dehydration and limiting the unneces-
sary use of antibiotics.
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