
Seasonal Prevalence of Acute Gastroenteritis, 
Enteric Adenovirus and Rotavirus Antigen: 
Immunochromatographic Presence in Children

Abstract
Objective: This study aims to investigate the prevalence of rotavirus (RV) and adenoviruses (EAV) during differ-
ent seasons in children aged between 0 and 14 years who were diagnosed with acute gastroenteritis. 
Materials and Methods: In 2014, the prevalence of rotavirus and adenovirus antigens was investigated using 
immunochromatographic methods, i.e., rotavirus and adenovirus antigen kits (Ameritek one step rapid test 
adenovirus/rotavirus complex 2 - panel card test), on 3258 patients who provided their stool samples and were 
diagnosed with acute gastroenteritis on admission to our hospital. Data were retroactively obtained from the 
laboratory database.
Results: The viral antigen was detected in 638 (19.6 %) of 3258 patients. Rotavirus was detected in 590 (18.1 
%) samples and adenovirus was detected in 48 (1.5 %). Furthermore, this study demonstrated that rotavirus 
antigen positivity was higher in the spring, while enteric adenovirus positivity was higher in the summer.
Conclusion: It is important to clinically identify the prevalence of rotavirus and enteric adenovirus antigens in 
stool samples. Moreover, it is considered a necessity to routinely investigate rotavirus and enteric adenovirus 
antigens because of climate conditions in our region which are susceptible for gastroenteritis cases. (J Pediatr 
Inf 2015; 9: 161-5)
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Introduction

Acute gastroenteritis is the third most fre-
quent cause of mortality among the infection 
diseases in the world. While viruses are in devel-
oped countries, bacteria in developing countries 
are among the acute gastroenteritis causes of 
acute gastroenteritis (1, 2). It is reported that 
across the world, around 2.2 million people die 
due to diarrhoeal diseases and in Turkey, these 
diseases are responsible for 8.4% of mortality in 
children aged 0-14 (3). Viral gastroenteritis is the 
most crucial ones among the infectious diar-
rhoea. The pathogens encountered in gastroen-
teritis are primarily rotaviruses as well as adeno-
viruses, neuro viruses and astroviruses (4, 5).

Rotaviruses are double-stranded RNA virus-
es belonging to reoviridae family that are trans-
mitted via faecal oral route. In winter season 

especially, epidemics cause gastroenteritis with a 
course of fever, vomiting and diarrhoea. Previous 
studies revealed that rotavirus incidence rate was 
-25%5 in America, 20-40% in Europe, 30-50% in 
Asia and 10-65% in Africa (6). 

Adenoviruses are the nonenveloped DNA 
viruses. These viruses cause less fever in com-
parison to rotaviruses and cause less loss of 
fluid. Enteric adenovirus is the second most fre-
quent cause of acute and prolonged diarrhoea 
after rotavirus usually in children aged under 5. 
It was reported in previous studies that upon get-
ting the infection in childhood period, long term 
immunity is provided (7, 8). The studies on rota-
virus and enteric adenoviruses carried out in 
many regions of our country are presented in 
Table 1.

In this study, we aimed to investigate sea-
sonal prevalence of rotavirus and enteric adeno-



virus antigens in the fresh stool samples taken from 0-14 
year-old-children who were diagnosed with acute gastro-
enteritis and determine their distribution based on some 
demographic characteristics.

Material and Methods 

In this study, the patients were selected among those 
diagnosed with acute gastroenteritis upon admission to 
policlinic, neonatal intensive care unit, paediatric surgery 
and emergency service of Zonguldak for twelve months 
between 01 January 2014 - 31 December 2014. The 
records of 3250 paediatric patients aged 0-14 were investi-
gated retrospectively. Laboratory findings of these cases 
together with some demographic data recorded. The 
patients’ data in whose stool samples parasites (parasito-
logical diagnostic tests, etc.) were detected were excluded 
from the investigation. The presence, sensitivity and speci-
ficity of rotavirus and enteric adenovirus antigens in the 
fresh stool samples were investigated by the qualitative 
immunochromatographic test kit (Ameritek-USA one step 
rapid test adenovirus / rotavirus complex 2- panel card test) 
reported to be %100 compatible. Internal quality control of 
the test kit was obtained by using one rotavirus and enteric 
adenovirus positive control antigens for every 10 tests.

Application of the test 
Before their use, the tests, samples, buffer and/or con-

trols were kept at room temperature (20±5°C). Stool sam-
ple was mixed in the extraction buffer and 3-drop solution 
(120-150 µL) of the prepared mixture, was placed in the 
sample space of the device and examined without waiting. 
Rotavirus, enteric adenovirus and control results were 
evaluated within 10 minutes. The formation of the positive 
control and test bands on the tapes was evaluated to be 

positive, and only on the control ban to be negative ; when 
it was formed not on the control band, but only on the test 
band, the test was not included into the evaluation. 

Statistical analysis
For the evaluation of the data, at Department of 

Biology, Bülent Ecevit University Institute of Science and 
Technology, “SPSS” package program was used. For com-
parison of categorical variables, Chi-square test was used. 
The comparison of positivity rate according to months and 
seasons, Chi-square trend test was used. p<0.05 was con-
sidered statistically significant. 

Results

Viral antigen was detected in the stool of 638 patients 
(%19.6) out of the total of 3258. It was found that rotavirus 
was positive in 590 (18.1%) and enteric adenovirus in 48 
(1.5%) of these samples. It was observed that 347 of the 
antigen-detected patients were female (54.38%) and 291 
(45.61%) male; no significant difference was found 
between male and female patients with regards to viral 
antigen positivity (p=0.974). 

N and percentage values according to months for 
rotavirus antigen positivity and enteric adenovirus antigen 
positivity are presented in Table 2. No significant differ-
ence was found according to months with regards to 
rotavirus and enteric adenovirus antigen positivity 
(p=0.833, p=0.920) (Table 2, Figure 1). 

Positivity rate in males in spring season was 21.16% 
(n=135), in summer 15.67% (n=100), in autumn 8.15% 
(n=52), and in winter 9.40% (n=60); there was significant 
statistical difference between seasons in terms of positiv-
ity rates (X2=50.885 p<0.05). Positivity rate in females in 
spring season was 16.77% (n=107), in summer 15.67% 

Table 1. Rotavirus and enteric adenovirus studies done in Turkey in different years and age groups

Age group	 Month of study	 Number of patients	 RV %	 EAV %	 Method	 Source

0-5	 18 month	 148	 25.7	 4.7	 I.K.	 Gül et al.  (2005) (12)

0-6	 6 month	 206	 12.5	 4.5	 I.K.	 Altındiş et al. (2008) (13)

0->50	 12 month	 672	 18.7	 8.9	 I.K.	 Akan et al. (2009) (7)

0-18	 13 month	 509	 37.3	 2.3	 I.K.	 Gürbüz et al. (2010) (14)

0->50	 42 month	 2962	 16.3	 2.6	 I.K.	 Yousefi Rad and Gözalan (2010) (15)

0-10	 11 month	 1358	 23.7	 1.5	 I.K.	 Bayraktar et al. (2010) (9)

0-14	 11 month	 426	 9.4	 1.9	 I.K.	 Özer et al. (2011) (16)

0-6	 24 month	 781	 28.9	 3.3	 I.K.	 Otağ et al. (2012) (17)

0->50	 17 month	 1069	 22.8	   2.9	 I.K.	 Yazıcı et al. (2013) (11)

0- >50	 48 month	 2795	 9.8	 1.3	 I.K.	 Türk and Fındık (2014) (18)

0-14	 12 month	 307	 13.7	 14.9	 I.K.	 Akıncı et al. (2007) (21)

Average		  1108	 19.9	 4.4		
İ.K.: Immunochromatography
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(n=100), in autumn 5.95% (n=38), and in winter 7.21% 
(n=46); there was significant statistical difference between 
seasons in terms of positivity rates (X2=52.589 p<0.05). 
Regarding general viral antigen positivity according to 
seasons, in the spring season, it was 37.93% (n=242), in 
summer 31.35% (n=200) %, in autumn 14.11% (n=90), 
and in winter 16.61% (n=106); there was significant sta-
tistical difference between seasons in terms of positivity 
rates (X2=101.509 p<0.05) (Figure 2).

N and percentage values according to seasons for 
rotavirus antigen positivity and enteric adenovirus antigen 
positivity are presented in Table 3. No significant differ-
ence was found according to seasons with regards to 
rotavirus and enteric adenovirus antigen positivity 
(p=0.518, p=0.951) (Table 3, Figure 3). 

When viral antigen positivity rates were evaluated 
regarding the age groups, it was identified that 413 

patients (64.7%) were under 5 year old, 157 between 6-10 
years old (24.60%), and 28 (4.38%) 11 years old and above. 
In our study, no significant difference was found between the 
age groups with regards to rotavirus positivity (p=0.961). 

Discussion

Viruses comprise majority of the gastroenteritis in the 
childhood period (9). Rotavirus incidence rates were 
found 10-30% in studies carried out in different regions of 
Turkey (8). 

Some studies reported that rotavirus in females and 
adenoviruses in males were more frequent (3). Previous 
studies revealed that while enteric adenovirus was pres-
ent in all age groups, rotavirus infections were frequently 
seen in children aged 0-5 (10-19). 

In the studies done in Turkey, it was found that rotavirus 
on average was 19.9% and adenovirus 4.4% (Table 1). 
18.1% rotavirus antigen positivity found in our study is 

Table 3. Rotavirus and enteric adenovirus positivity by seasons 
number (n) and percentage (%) value 

Seasons  	        Adenovirus      	Rotavirus	        Total
	 n	 %	 n	 %	 n	 %

Spring	 5	 0.78	 237	 37.15	 242	 37.93

Summer	 25	 3.92	 175	 27.43	 200	 31.35

Autumn	 11	 1.72	 79	 12.38	 90	 14.11

Winter	 7	 1.10	 99	 15.52	 106	 16.61

Total	 48	 7.52	 590	 92.48	 638	 100.00

Table 2. Rotavirus and enteric adenovirus positivity by months number (n) and percentage (%) value

Months	            January  February	    March	          April	           May	         June	         July       August   September	  October November  December

Number/Percent	 n	 %	 n	 %	 n	 %	 n	 %	 n	 %	 n	 %	 n	 %	 n	 %	 n	 %	 n	 %	 n	 %	 n	 %

Rotavirus	 34	 5.33	 43	 6.7	 89	 13.95	 120	 18.81	 28	 4.39	 20	 3.13	 45	 7.05	 110	 17.24	 32	 5.02	 22	 3.45	 25	 3.92	 22	 3.45

Adenovirus	 1	 0.16	 0	 0	 2	 0.31	 3	 0.47	 0	 0.00	 4	 0.63	 4	 0.63	 17	 2.665	 6	 0.94	 4	 0.63	 1	 0.16	 6	 0.94

Total	 35	 5.49	 43	 6.7	 91	 14.26	 123	 19.28	 28	 4.39	 24	 3.76	 49	 7.68	 127	 19.91	 38	 5.96	 26	 4.08	 26	 4.08	 28	 4.39
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Figure 1. Enteric adenovirus and positivity rotavirus by months

Ja
nu

ar
y

Ja
nu

ar
y

Fe
bru

ary

Fe
bru

ary

Mar
ch

Mar
ch

Rotavirus Total

140

120

100

80

60

40

20

0

Months

N
u

m
b

er
 p

o
si

ti
ve

Apr
il

Apr
il

May

May

Ju
ne

Ju
ne

Ju
ly

Ju
ly

Aug
us

t

Aug
us

t

Sep
tem

be
r

Sep
tem

be
r

Octo
be

r

Octo
be

r

Nov
em

be
r

Nov
em

be
r

Dec
em

be
r

Dec
em

be
r

Adenovirus Total

140

120

100

80

60

40

20

0

Months

N
u

m
b

er
 p

o
si

ti
ve

Figure 2. Seasonal distribution of rotavirus positivity by gender
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similar to the one found in previous studies. Furthermore, 
it was found that enteric adenovirus positivity was 1.5%. 
This result is significantly lower than the previous studies 
(Figure 1). It is thought that this is caused by the sea-
sonal parameters, especially the changes in the amount 
humidity.

In a study done in İstanbul in 2010 on different age 
groups, it was reported that enteric adenovirus incidence 
was 1.5% (9). In our study, enteric adenovirus positivity 
was detected in the summer season; this shows that our 
results are compatible with those of others. 

It is observed that in mild-climate regions, rotavirus 
epidemics increase especially during the winter months; 
increased infection incidence in winter months suggests 
spread through the respiratory tract. Crowded environ-
ment and lack of sanitation increases the risk of infection. 
Intake of the virus is easier in winter in indoor and damp 
areas and the virus spreads easily. Vomiting followed by 
diarrhoea develop in most of the paediatric cases (11-20). 
Mild climatic structure of the region and the fact that the 
region is mild in terms of its climatic structure and infec-
tions transmitted by sea in the summer suggest an 
increase in the enteric diseases. 
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Figure 3. Seasonal number of enteric and rotavirus cases

Adenovirus

Spring Summer Autumn Winter

Total

250

200

150

100

50

0

Seasons

N
u

m
b

er
 p

o
si

ti
ve



15.	 Yousefi AR, Gözalan A. Detection of Rotavirus and Enteric 
Adenovirus Antigens in Outpatients with Gastroenterits. J 
Med Sci 2010; 30: 174-9.

16.	 Özer TT, Yula E, Deveci Ö, et al. Frequency of Rotavirus 
and Enteric Adenoviruses among children with acute gas-
troenteritis in a district hospital. J Microbiol Infect Dis 2011; 
1: 64-7. [CrossRef]

17.	 Otağ F, Direkel Ş, Özgür D, Delialioğlu N, Aslan G, Emekdaş 
G. Akut Gastroenteritli Çocuklarda Rotavirüs ve Enterik 
Adenovirüs Antijenlerinin Hızlı İmmunokromatografik 
Yöntemle Araştırılması. Mersin Üniversitesi Sağlık Bilimleri 
Dergisi 2012; 5: 18-23.

18.	 Dağı HT, Fındık D. Akut gastroenteritli hastalarda rotavirüs 
ve adenovirüs antijenlerinin araştırılması. J Clin Exp Inves 
2014; 5: 256-60.

19.	 İlktaç M, Şahin A, Nazik H, Öngen B. Akut gastroenteritli 
çocuklarda rotavirus sıklığının araştırılması ve rotavirus 
sezonunun takibi: beş yıllık sonuçların değerlendirilmesi. 
ANKEM Derg 2012; 26: 25-9.

20.	 Oğuz S, Kurt F, Tekin D, Aldemir Kocabaş B, İnce E, Suskan 
E.  Çocuk Acil Servisinde Rotavirus Gastroenteritlerinin 
Yükü. J Pediatr Inf 2014; 8: 99-104.

21.	 Akıncı N, Erener Ercan T, Yalman N, Eren A, Severge B, 
Ercan G. Akut Gastroenteritli Çocuklarda Adenovirus ve 
Rotavirus. J Pediatr Inf 2007; 1: 98-101. 

Sugeçti et al.
Enteric Adenovirus and Rotavirus Antigen J Pediatr Inf 2015; 9: 161-5165


