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Detection of Rotavirus and
Enteric Adenovirus Antigens
in Outpatients with Gastroenteritis

Ayaktan Izlenen Gastroenteritli Hastalarda
Rotaviriis ve Enterik Adenoviriis
Antijenlerinin Arastirilmasi

ABSTRACT Objective: One of the most important reasons of mortality, especially in childhood, is
infectious diarrheas. As their epidemiology is not well known in Turkey, the aim of this study is to
characterize the distribution of gastroenteritis caused by rotavirus and adenovirus by age groups.
Material and Methods: Determination of rotavirus and adenovirus antigens in stool samples of 2.962
patients admitted to MESA hospital with the diagnosis of acute gastroenteritis between January
2005 and June 2008 as carried out by the immunochromatographic method. Results: 605 of 2.962
stool samples were found to have viral antigens. 483 of those positive samples were found to be pos-
itive for rotavirus, and 77 of them were found to be positive for adenovirus. Forty five of the sam-
ples tested were positive for both virus antigens. Additionally, rotavirus and adenovirus associated
gastroenteritis was observed most frequently in the 0-5 year-old group; and rotavirus was more
common during winter, while adenovirus was observed throughout the year. Conclusion: In this
study, it was shown that rotavirus and adenovirus were more significant causes of gastroenteritis,
especially in winter among 0-5-year old group. It must also be stated that rapid and effective diag-
nostic methods are important to prevent unnecessary antibiotic usage, and to reduce the develop-
ment of antibacterial resistance.

Key Words: Rotavirus; adenoviridae; gastroenteritis

OZET Amag: Ozellikle ¢ocukluk ¢aginda, mortalitenin en 6nemli nedenlerinden biri enfeksiyoz
ishallerdir. Tiirkiyede epidemiyolojisi iyi bilinmeyen rotaviriis ve adenoviriis etkenlerine bagl
meydana gelen gastroenterit olgularinin gesitli yas gruplari, aylara ve yillara gére dagilimini
belirlemeyi amagladik. Gereg¢ ve Yontemler: Ocak 2005 ve Haziran 2008 tarihleri arasinda
hastanemizin gesitli kliniklerine bagvuran ve akut gastroenterit tanisi alan 2,962 hastanin digk:
numunelerinde, rotaviriis ve adenoviriis antijenleri immunokromatografik yontem ile aragtirildi.
Bulgular: kibindokuz yiizaltmisiki diski 6rneginin 605’inde viral antijenler saptandi. Pozitif
orneklerin 483’ii rotaviriis, 77’si adenoviriis yéniinden pozitif olarak bulundu. Kirkbes 6rnekte her
iki viriis igin birlikte pozitiflik saptandi. Viral gastroenterit olgularina (rota ve adenoviriis) en sik
0-5 yas grubunda rastlanmakta olup, rotaviriis daha ¢ok kis aylarinda, adenoviriis ise biitiin yil
boyunca goriilmektedir. Sonug: Bolgemizde 6zellikle kig aylarinda ve 0-5 yas grubunda gelisen
gastroenteritlerde rota ve adenoviriisiin 6nemli bir etken oldugu goriilmektedir. Hizli ve gegerli
(ytiksek duyarhilik ve 6zgiilliikte) tan1 yontemleri antibiyotik kullaniminin énlenmesi ile beraber
antibakteriyel direng gelisiminin azaltilmas: yoniinden 6nemlidir.

Anahtar Kelimeler: Rotaviriis; adenovirus; gastroenterit
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cute gastroenteritis appears due to enteropathogens such as viral,
bacterial, or protozoal microorganisms. Rotavirus and adenovirus
are among the most important factors causing severe gastroente-
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ritis in adults and children.! Outcome of diseases
caused by rotavirus and adenovirus is more serio-
us than other pathogens; causing gastroenteritis
leading to severe diarrhea, vomiting, fever, and
rapid dehydration. Although these viruses are
transmitted by human-to-human interaction by
oral-fecal route and environmental routes in gen-
eral, people are not sufficiently informed about
rotavirus and adenovirus in developing countries.
About two million cases of diarrheas caused by ro-
tavirus are estimated to be hospitalized every ye-
ar throughout the world. Annual rotavirus
mortality rate is 600.000 children per year, most
of them being in developing countries.?® Altho-
ugh bacterial pathogens are routinely investigated
in gastroenteritis, rotavirus and adenovirus are
not yet adequately investigated. On the other
hand, empirical antibiotic treatment is used fre-
quently for, gastroenteritis resulting with the de-
velopment of antibacterial resistance. Thus, it is
recommended to determine rotavirus and adeno-
virus antigens rapidly in stools samples by immu-
nochromatographic tests to prevent the problems
mentioned above.*

The aim of this retrospective study is to char-
acterize the frequency of rotaviruses and adenovi-
ruses presented in Ankara as a function of age
group, with particular attention to pediatric pati-
ents.

I MATERIAL AND METHODS

Stool samples of 2,962 patients with ages ranging
between 0-94 years-old admitted to our hospital
with the diagnosis of acute gastroenteritis betwe-
en January 2005 and June 2008 were analyzed for
rotavirus and adenovirus antigens by immunoc-
hromatographic method (CerTest Biotec, Spain).
This test is a qualitative immunochromatographic
assay for the determination of rotavirus and aden-
ovirus in feces samples. According to routine pro-
cedures and considering the directives of the
physician, the stool samples from all gastroenteri-
tis patients were collected in clean containers and
transferred to our laboratory.

The stool samples, which were watery and did
not contain leucocyte, were immediately transfer-
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red to the laboratory, examined by direct micros-
copy, and then cultured. The immunochromatog-
raphic method was also applied for the detection of
the viral antigens. This method was carried out ac-
cording to the procedure mentioned by the manu-
facturer.

Sensitivity and specificity of the kit have been
reported as >99%, 98% for rotavirus, and 99% and
>99% for adenovirus, respectively.

All the data were collected retrospectively
from the recorded data on the Hospital Informati-
on System (HIS). This study was conducted in the
last six months of 2008. The time period of the
study includes the years of 2005, 2006, 2007, and
the first period of 2008.

Data of the study were analyzed by SPSS 15.0
statistical package program. Frequencies and per-
centage distributions, means, standard deviation,
median (50% value) values, first (25% value) and
third quartiles (50% value) in this study were eval-
uated as continuous variables. Statistical signifi-
cances of the differences between bivariate
analyses were evaluated with Chi-square test, t-
test, or ANNOVA accordingly.

I RESULTS

General data obtained from the study is summari-
zed in Table 1. The average patient age was calcu-
lated as 13.4 + 18.0 (lower limit=0, upper limit=94).
The group consisted of 47.6% and 52.4% female
and male patients, respectively. As a result of the
study, it was determined that out of 2,962 patients,
483 (16.3%) contained rotavirus antigen, 77 (2.6 %)
patients were positive for adenovirus antigens and
45 (1.5 %) of them included both antigens (Table
1).

There was no significant difference statisti-
cally for the positivity of rotavirus and adenovirus
among male and female patients (respectively p=
0.085 and p=0.126).

185 stool samples, among the total of 2.962,
were collected in 2005; 557 of them were collected
in 2006 while the collected sample number was
1404 in 2007. Lastly, 816 samples were collected in
the first six months of 2008. Years of collection and
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TABLE 1: Distribution of existence of rotavirus and ade-
novirus antigens in stool samples according to gender in
the years between 2005-2008.

Number of Rotavirus* Adenovirus* Rota and Adeno*

Samples % (n) % (n) % (n)
Male 1553 8 (236) 1.6 (47) 0.6 (18)
Female 1409 8.3 (247) 1(30) 0.9 (27)
Total 2.962 16.3(483) 2.6(77) 1.52 (45)

*Percentage (%)= (agent X100) / total samples.
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FIGURE 1: Distribution of rotavirus and adenovirus antigens in stool sam-
ples according to years (*2008 data cover January-June).

the distribution of rotavirus and adenovirus anti-
gens in stool samples according to years are sum-
marized in Figure 1.

Since the data collected in 2008 do not repre-
sent the whole year, distribution of samples and la-
boratory results according to months have been
evaluated between 2005-2007.Thus, it can be con-
cluded that samples were mostly sent to the labo-
ratory in the months of September (14.8%) and
October (12.6%). On the other hand, the highest
rotavirus positivity was detected in February
(29.6%) while December (28.7%), January (26.5%),
and March (22.9%) collections also showed high
incidence (Figure 2a). This result shows a statisti-
cally significant level (p=0.001).

The distribution months of adenovirus positi-
vity, on the other hand, is shown in Figure 2b, ho-
wever, due to insufficient numbers, it could not be
analyzed statistically.

The average age for rotavirus antigen positive
patients was 10.3 + 17.9 years whereas this average
was 13.0 + 17.3 years for antigen negative patients.
This result shows a statistically significant level (p=

0.01).

Out of 2.962 samples, 56.3% (n= 1669), be-
longs to the 0-5 age range. Of total 483 rotavirus
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FIGURE 2: Distribution of a. rotavirus and b. adenovirus according to months between January 2005 and June-2008.
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positive results, 337 (69.8%) are included in this
age range. Likewise, 64 (83.1%) of total 77 positi-
ve adenovirus results, and 28 (62.2%) of 45 combi-
ned antigen positive cases, belong to the same age
range.

The comparison of age range of 0-5 years and
other age groups can be seen in Figure 3. Rotavirus
positivity is found to be usually higher than aden-
ovirus in all age ranges (Figure 3). When the results
of age range 0-5 are compared with the other gro-
ups, the same finding is found especially for 1-4 ye-
ars age groups.

The highest positivity is observed in age 5
(8.1%) when for the adenovirus positive cases. Mo-
reover, the highest combined antigen positive gro-
up belongs to age 3 (3.3%) (Figure 3). It is obvious
that rotavirus positivity is higher than adenovirus
positivity in all age groups when the results in Fi-
gure 3 are considered.

I DISCUSSION

It has been known for a long time that viruses play
an important role in the etiology of infectious diar-
rhea. Moreover, rotaviruses and enteric adenovi-
ruses are significant factors in viral enteritis in
infants and children.>¢ Rotaviruses appearing in
temperate climates, generally between autumn and
spring, are the major agents for childhood diarrhe-
as .” It was reported that rotavirus was responsible

for 11-71% and adenoviruses for 2-22% of viral

gastroenteritis cases in various countries.®?

In the studies conducted in Turkey, it has be-
en reported that rotavirus positivity was between
9.8% and 39.8%,%!1 and this rate was 7.8-10% for
adenovirus positivity.? In this study, these values
were 16.2% (483) and 2.3% (77) for rotavirus and
adenovirus, respectively. It can be concluded that
weather conditions and the epidemiological factors
differ according to the study region. Although it
was enteritis was stated that the frequency of ade-
novirus enteric are higher in male patients in diffe-
rent reports, some others suggested that the gender
did not play any role in the incidence of viral en-
teritis.!?1” Similarly, no statistically significant dif-
ference was detected between female and male
patients for the rotavirus and adenovirus positivites
(p= 0.085 and p= 0.126, respectively) in this rese-
arch.

It was reported in previous studies that rota-
virus positivity was always higher than that of ade-
novirus. Only exception is the study that has been
carried out in Guetamala. It was detected that ade-
novirus cases were three fold more than the cases
of rotavirus, and this situation was attributed to the
climatic differences.'

In previous studies conducted in our coun-
try, adenovirus frequency was reported only
between 4.717.8% for 5 years of age while this
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FIGURE 3: Rotavirus, adenovirus, and rota-adenovirus distribution of 0-5 years and other age groups between January 2005 and June-2008.
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value was 7.1-33.3% for rotavirus frequency.!82
On the contrary, some investigators have repor-
ted rotavirus as the common virus among the
most frequently observed, especially in 1-3 year
old group.'*

In this present research, the data revealed that
highest rotavirus positivity (16.3%) was observed
in ages between 0-5, highest number of cases oc-
curring in 3 year olds. Moreover, it was detected
that enteric adenovirus antigens are more common
in age group of 5 (8.1%). For combined antigen po-
sitive group, it can be stated that highest positivity
was observed in age 3 (3.3%) for this research whi-
le it was reported as between 1.3-6% in studies of
similar content.!82! Furthermore, association of ro-
tavirus and adenovirus in this study was found to
be as 1.52%.

The frequency of infectious diarrhea cases
show variability according to the season and geog-
raphic region.?>?® It has been reported previously
that rotavirus gastroenteritis is most frequent dur-
ing winter and at the beginning of spring while
adenovirus is observed throughout the year.%10.1422

In Turkey, rotavirus is highest in January, April,
and February.!9-226

Our data are similar to previous reports.810.1424
It can be concluded that the distribution of rotavi-
rus and adenovirus throughout the seasons may
change due to the effect of global warming in the
future.

In conclusion, this study revealed that rotavi-
ruses and adenoviruses are important causes for
gastroenteritis that developed especially during
winter in pediatric age group in the study region.
Further researches are required for determining
presence of viral factors and displaying their signi-
ficance for gastroenteritis that is widespread in
Turkey, especially in some regions. Routine inves-
tigations for rotavirus and adenovirus antigens wo-
uld provide the rapid diagnosis in the region.
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