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n INTRODUCTION

A
cute gastroenteritis is seen in all age groups.
The etiology and clinical course vary with
age. In developing countries the morbidi-

ty and mortality associated with infectious diar-
rhoeas is higher in kids younger than five years of
age [1]. Majority of childhood diarrhoeas are
caused by viruses [2]. Rotavirus is a frequent of-
fender and it may cause significant dehydration
necessitating hospital admission [3-9].
Rotaviruses are segmented, double-stranded R-
NA viruses belonging to the Reoviridae family,
with at least 7 distinct antigenic groups (A
through G) [10]. 
Group A viruses are the major causes of rotavirus
diarrhea worldwide [10]. Transmission is via fae-
cal-oral route. It is the single most common agent
of severe diarrhoea in children younger than two
years of age [6-9]. The incubation period ranges
between 12 hours to four days. Infection can re-
sult in no bloody, watery diarrhoea, usually pre-
ceded or accompanied by emesis and fever, and
it may cause severe dehydration in younger chil-
dren [10].
Another important causative agent is aden-
ovirus [2]. Adenoviruses are double-stranded
non-enveloped DNA viruses. There are 51 dif-
ferent serotypes. The virus can be detected in
stool samples during and after upper respirato-

ry tract infections, but only serotypes 40 and 41,
and less frequently serotype 31 can cause gas-
troenteritis [11, 12]. The incidence of enteric
adenovirus infections in childhood is reported
to be between 3.1% to 13.5% in studies per-
formed in Europe, Asia, Northern and South-
ern America [13-17]. Enteric adenoviral infec-
tions are seen throughout the year, being slight-
ly more common in summer months [11-18].
Children who participate in group care, partic-
ularly children between 6 months through 2
years of age, are at increased risk [11]. Incuba-
tion period is between 3 and 10 days. Reinfec-
tion can occur. Enteritis can frequently last 10-
14 days [12-18]. 
The epidemiology of viral gastroenteritis cases
in Turkey is not well known. The reasons are
laboratory limitations, financial burden of such
studies and underreporting. Most common
methods for determination of rotavirus and
adenovirus in stool are immunochromatogra-
phy, latex agglutination and immunoassay
(ELISA). The development of molecular tech-
niques (RT-PCR) for such pathogens has led to
increased sensitivity of viral detection and in-
creasing knowledge of disease epidemiology.
This study investigates acute gastroenteritis
cases of rotaviral/adenoviral aetiology in pa-
tients presenting to the ER of an inner-city gov-
ernment teaching hospital. The study aims to
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shed additional light into the rates of rota and
adenoviral enteritis in children less than 5
years, the demographic data and seasonal
prevalence of such infections, and will hopeful-
ly be of reference value for further investiga-
tions.

n MATERIAL AND METHODS

Acute gastroenteritis is defined as passing 3 or
more loose stools per day. All paediatric pa-
tients up to 5 years of age in year 2007 (between
January 1st 2007 and January 1st 2008), who
were diagnosed with acute gastroenteritis in
the paediatric emergency department of an ur-
ban teaching hospital (Istanbul Bakırköy Ob-
stetrics and Pediatrics Training Hospital) were
included if they had stool samples taken for
both rota and adenovirus. Group A rotavirus
and adenovirus serotype 40-41 antigen results
were obtained via immunochromatography.
The corresponding demographic, clinical and
laboratory data was retrieved from hospital
medical records retrospectively. 
Patients who were not tested for rota and aden-
ovirus together, or have had their samples tak-
en in an outside laboratory, or patients who had
chronic or persistent diarrhoea were not includ-
ed. Also rectal smears were not accepted.
Fresh stool samples were checked with strips
recognizing group A rotavirus Ag and aden-
ovirus 40 and 41 antigens via immunochro-
matography. After the suspension of fresh stool
samples in buffer solution, contact was made
with the strip, and the results were evaluated

after 5 minutes. The test was performed by a
certified laboratory technician in the hospital
microbiology lab. (Rota strip, CORIS BioCon-
cept, Belgium and Adenostrip C-1003) and test
results were recorded to the laboratory protocol
book and central medical record system.

n RESULTS

In year 2007 there was a total of 1543 patients
up to 5 years of age who were diagnosed with
acute gastroenteritis in our paediatric ER, who
had their stool samples checked for both group
A rota and adenovirus serotypes 40-41. 490
samples (31.8%) were positive for viral anti-
gens. Among those patients, 269 (54.9%) were
male, 221 (45.1%) were female. Rota Ag was
positive in 386, Adeno Ag was positive in 133
cases. Both antigens were positive in 29 stool
samples.
Rotavirus cases: 386 (25%) samples were posi-
tive for rotavirus. Among those, 217 (56.2%)
were male and 169 (43.8%) were female. Major-
ity of rota cases were seen in winter months
(n=176, 45.6%). Seasonal distribution was as
follows: 120 cases (31%) in spring, 47 (12.1%) in
summer, 43 (11.1%) in fall. Peak months were
February and January (Figure 1).
As mentioned, February was the leading
month. One-hundred-fifty cases were checked
that month, and rota positive samples were
50.6% (Table 1). Detailed data is presented in
Figure 1 and Table 1.
The majority of rota cases (74.6%) were be-
tween 0 and 2 years of age; among them, 172
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Figure 1 - The seasonal distri-
bution of rotavirus and ade-
novirus gastroenteritis.
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(44.5%) were less than 12 months old. The
youngest patient was 1 month old. 116 patients
(30%) were between 13 and 24 months, 54 pa-
tients (14%) were between 25 and 36 months.
The incidence rate of rotavirus positive cases
were similar between 37 and 48 month of age
(n=21, 5.5%) and between 49 and 60 months (n:
23, 6%).
Adenovirus cases: 133 (8.6%) samples from a
total of 1543 were positive for adenovirus 40
and 41. Among positive cases, 70 (52.6%) were
male, 63 (47.4%) were female. Enteric aden-
ovirus infections were seen mostly between
June and September (49.6%), August (20%) and
July (17.3%) being peak months. The incidence
was lowest in winter months; October (0%),
November (2%) and December (3%) respective-
ly. Detailed data is presented in Table 1.
The majority of adeno cases (n=98, 73.7%) were
between 0 and 2 years of age. There were 73
cases less than 12 months of age (54.9%).The
youngest patient was 2 months old. 25 cases
(18.8%) were between 13 and 24 months. There
were 35 positive cases (26.3%) between ages 2
and 5 (Table 2).
In 29 (1.9%) cases, stool samples were positive
for both rota and adenoviral antigens. This
number represents 7.5% of rotavirus positive
cases, and 21.8 % of adenovirus cases.

In 1053 patients (68.2%) samples were negative
for both viruses. 56% (N=592) of those had stool
microscopy done. Six percent of those samples
had more than 5 WBC’s in high power field. 14
cases (0.9%) were positive for amoeba¸ 12 of
them had Entamoeba hystolytica cysts and
trophozoites, 2 of them had Giardia intestinalis
cysts in stool.

n DISCUSSION

Acute gastroenteritis in one of the most com-
mon infectious diseases, and as a cause of mor-
bidity it comes on second raw after upper res-
piratory cause infections [6]. Aetiology is vari-
able depending on factors like age, demograph-
ics and season. 
Bacteria, viruses, parasites, amoeba are report-
ed in aetiology [6, 20, 21]. Viruses affect all age
groups, can cause sporadic or endemic infec-
tions, and they are responsible in the majority
of acute gastroenteritis cases of undetermined
aetiology [6]. 
The determination of the aetiology is important
for the treatment and prognosis [6, 22]. Viral
gastroenteritis can cause severe epidemics and
substantial mortality in underdeveloped and
developing countries [12-23].

Table 1 - Adenovirus and rotavirus test results.

Months N. Adenovirus test results Rotavirus test results Co-infections Negative 
with adenovirus for adenovirus 

Positive % Negative Positive % Negative and rotavirus and rotavirus

January 160 12 7.5 148 71 44.4 89 3 80

February 150 11 7.3 139 76 50.6 74 5 68

March 110 12 11 98 34 31 76 0 64

April 137 5 3.6 132 43 31.4 94 1 90

May 200 9 4.7 191 43 21.5 157 2 150

June 153 13 8.5 140 21 13.7 132 6 125

July 144 25 17.3 119 14 9.7 130 5 110

August 134 28 20.9 106 12 9 122 6 100

September 82 13 15.8 69 15 18.3 67 1 55

October 50 0 0 50 9 18 41 0 41

November 97 2 2 95 19 19.6 78 0 76

December 126 3 2.4 123 29 23 97 0 94

Total 1543 133 8.6 1410 386 25 1157 29 1053



Worldwide, rotaviruses cause the majority of
viral acute gastroenteritis cases in childhood,
especially less than 5 year of age [12, 23-26]. In
temperate countries it is usually seen in fall,
winter and spring months [27]. 
Adenoviruses are the second common offend-
ers, and are more often seen in summer months
(51.1%) [11, 18] Among viral gastroenteritis cas-
es, the incidence of rotaviral gastroenteritis is
reported between 11 and 77.1% from studies
abroad, and between 9.9 and 39.8% from na-
tional studies [26, 28-35]. 
Only one study from Guatemala showed 3-fold
difference of enteric adenovirus cases over ro-
taviruses, and this was thought to be due to dif-
ferences in climate [36]. Adenovirus incidence
in childhood gastroenteritis is reported to be
4.1% by Ahluwalia et al. 3.6% by Crotti et al.
and 3% by Roman et al. [37, 38, 2]. 
In Turkey the incidence is reported 7.8% by
Tünger et al., 4.7% by Gül et al. and 16.2% by
Biçer et al. [39, 20, 40]. This study showed 25%
rotavirus and 8.6% adenovirus incidence
among 1543 children up to 5 years of age. Our
findings show similarity to other studies. 
Clinically it may be difficult to differentiate vi-
ral gastroenteritis from others, and laboratory
guidance may be needed. 
Methods to confirm viral aetiology are electron
microscopy, culture or antigen detection
through enzyme immunoassay or latex aggluti-
nation and RT-PCR [10-12, 18, 20, 41-43]. Elec-
tron microscopy is a fast and reliable technique,
but it is not widely used in practice [41]. En-
zyme immunoassay (ELISA) and immunochro-
matography methods are basic and widely
used diagnostic tools for group A rotavirus
antigen detection. 
The sensitivity and specificity of ELISA is 95%
and 99% respectively [1, 41]. Lately im-
munochromatography method is gaining pop-
ularity since its results are readily available in
5-10 minutes, can be run with small amount of
sample and has high sensitivity (93-100%) [11,
12, 44]. 
Those tests may be unreliable in newborns and
patients with underlying intestinal problems
because of false positivity rates [10]. In national
clinical studies this method showed 20.6-32%
positivity rates for rotavirus [6, 20, 40, 44, 45].
ELISA method showed 39.8% positivity [33].
Yaman et al. reported 20.9% positivity with
ELISA and 25.65% positivity with latex aggluti-
nation [46]. Tünger at al. reported 17.4% posi-
tivity via ELISA [39]. 

Molecular techniques enhanced overall diag-
nostic efficacy by 2.5%, and by 10% each for ro-
tavirus and adenovirus [43].
In our clinic immunochromatography method
is used, and 25% of the samples were positive
for rotavirus Ag. This result was consistent
with other studies using the same method [20,
40, 45, 47].
Rotavirus infections are most commonly seen
in subjects of less than 2 years of age [48-50].
National studies investigating rotavirus infec-
tion between 0 and 5 years of age show positiv-
ity rates of 26.3-65.4% during the first year and
of 46-88.9% during the first 2 years [6, 22]. In
our study among the 386 rotavirus cases, 44.5%
were up to 1 year of age, and 74.6% were be-
tween 0 and 2 years of age. None of them had
been vaccinated against rotavirus. Specific im-
munization can decrease the infection rates
during the early ages.
Although adenovirus infections can be seen at
all ages, like rotavirus they are more commonly
seen at less than 2 years of age [47, 48]. Accord-
ing to our study, more than half of the enteric
adenovirus infections are seen during the first
year, and 73.7% of the cases during the first 2
years. 
These findings are also consistent with those re-
ported in the literature.
Co-infections can also be seen, mostly dual vi-
ral infections rather than bacterial-viral co-in-
fections [2-12, 43, 51, 52]. 
Among those mostly rota-astrovirus and rota-
adenovirus co-infections are observed, and the
rate of rota-adenovirus co-infections are report-
ed between 1.2-8.2% according to various stud-
ies [2, 40, 43-52]. In our study, the rate of co-in-
fections (1.9%) was lower than that reported in
other European studies. Our study showed
1.9% co-infection rate of rota-adenovirus gas-
troenteritis.
With a simple and fast test, the viral aetiology
can be diagnosed and this may help to foresee
the clinical course and limit the unnecessary an-
tibiotic usage. 
Molecular techniques (RT-PCR) can be en-
hanced overall diagnostic efficacy for viral and
bacterial pathogens. The determination of epi-
demiology can also promote vaccination rates
for rotavirus, which is shown to decrease sig-
nificant morbidity and hospitalization rates
[53]. 

Key words: acute gastroenteritis, adenovirus,
child, immunochromatography, rotavirus.
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This study was undertaken to give an insight into
the incidence of acute gastroenteritis cases of ro-
taviral/adenoviral aetiology in patients presenting
to the emergency room of an inner-city govern-
ment teaching hospital. Group A rotavirus and
adenovirus serotype 40-41 antigen results were ob-
tained via immunochromatography. In 2007, there
were 1543 patients with gastroenteritis between 0-
5 years of age whose stool samples were tested for
rota and adenovirus, of whom 386 (25%) had pos-
itive stool samples for rotavirus, and 133 (8.6%) for
adenovirus serotype 40-41. The majority of ro-
tavirus (74.6%) and adenovirus (73%) cases were

between 0-2 years of age. The peak season for ro-
tavirus gastroenteritis was January (44%) and Feb-
ruary (50.6%), whereas July (9.7%) and August
(9%) were months of low incidence. For enteric
adenoviral infections summer was the peak sea-
son, with August (20.9%) and July (17.3%) being
the foremost months. Among the viral gastroen-
teritis cases, rotavirus infections were in the major-
ity. A seasonal trend emerges for viral gastroen-
teritis: Rota virus infections are most frequently
seen in winter whereas adenoviral infections pre-
fer summer months. Both viruses mostly affect
children up to 2 years.

SUMMARY

Obiettivi: Lo studio è stato condotto al fine di valutare
l’incidenza di gastroenterite acuta ad eziologia virale
(rotavirus e adenovirus) in pazienti giunti all’attenzio-
ne del Pronto Soccorso di un ospedale universitario.
Metodi: La determinazione degli antigeni dei rotavirus
di gruppo A e degli adenovirus, sierotipi 40-41, è stata
effettuata mediante immunocromatografia. 
Risultati: Complessivamente, nel 2007, sono stati sot-
toposti ad analisi delle feci per la ricerca di rotavirus e
adenovirus 1543 pazienti con gastroenterite, di età
compresa tra 0 e 5 anni. La presenza di rotavirus è sta-
ta accertata in 386 (25%) campioni mentre quella di
adenovirus, sierotipi 40-41, è stata registrata in 133
(8,6%) campioni. La maggior parte dei casi di infezio-
ne, sia da rotavirus (74,6%) che da adenovirus (73%),

ha interessato bambini nella fascia di età 0-2 anni. Il
picco stagionale di gastroenterite da rotavirus è stato
osservato nei mesi di gennaio (44%) e febbraio (50,6%),
mentre l’incidenza più bassa è stata registrata nei mesi
di luglio e agosto. Per le infezioni da adenovirus, il pic-
co stagionale è stato raggiunto nei mesi estivi, con i
valori massimi osservati ad agosto (20,9%) e a luglio
(17,3%).  
Conclusioni: Le infezioni da rotavirus hanno costitui-
to la maggioranza dei casi di gastroenterite virale. Si è
osservato un trend stagionale per la gastroenterite vira-
le; le infezioni da rotavirus si sono verificate in misura
maggiore in inverno mentre quelle da adenovirus in
estate. Entrambi i virus colpiscono bambini fino a 2 an-
ni di età.
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