
Turkiye Klinikleri J Med Sci 2010;30(1)174

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-

Detection of Rotavirus and
Enteric Adenovirus Antigens

in Outpatients with Gastroenteritis

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee:: 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.
MMaatteerriiaall  aanndd  MMeetthhooddss::  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. RReessuullttss:: 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. CCoonncclluussiioonn::  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.

KKeeyy  WWoorrddss::  Rotavirus; adenoviridae; gastroenteritis   

ÖÖZZEETT  AAmmaaçç:: Özellikle çocukluk çağında, mortalitenin en önemli nedenlerinden biri enfeksiyöz
ishallerdir. Türkiyede epidemiyolojisi iyi bilinmeyen rotavirüs ve adenovirüs etkenlerine bağlı
meydana gelen gastroenterit olgularının çeşitli yaş grupları, aylara ve yıllara göre dağılımını
belirlemeyi amaçladık. GGeerreeçç  vvee  YYöönntteemmlleerr:: Ocak 2005 ve Haziran 2008 tarihleri arasında
hastanemizin çeşitli kliniklerine başvuran ve akut gastroenterit tanısı alan 2,962 hastanın dışkı
numunelerinde, rotavirüs ve adenovirüs antijenleri immunokromatografik yöntem ile araştırıldı.
BBuullgguullaarr:: İkibindokuz yüzaltmışiki dışkı örneğinin 605’inde viral antijenler saptandı. Pozitif
örneklerin 483’ü rotavirüs, 77’si adenovirüs yönünden pozitif olarak bulundu. Kırkbeş örnekte her
iki virüs için  birlikte pozitiflik saptandı. Viral gastroenterit olgularına (rota ve adenovirüs) en sık
0-5 yaş grubunda rastlanmakta olup, rotavirüs daha çok kış aylarında, adenovirüs ise bütün yıl
boyunca görülmektedir. SSoonnuuçç:: Bölgemizde özellikle kış aylarında ve 0-5 yaş grubunda gelişen
gastroenteritlerde rota ve adenovirüsün önemli bir etken olduğu görülmektedir. Hızlı ve geçerli
(yüksek duyarlılık ve özgüllükte) tanı yöntemleri antibiyotik kullanımının önlenmesi ile beraber
antibakteriyel direnç gelişiminin azaltılması yönünden önemlidir.
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ri tis in adults and chil dren.1 Out co me of di se a ses
ca u sed by ro ta vi rus and ade no vi rus is mo re se ri o -
us than ot her pat ho gens; ca u sing gas tro en te ri tis
le a ding to se ve re di arr he a, vo mi ting, fe ver, and
ra pid dehy dra ti on. Alt ho ugh the se vi ru ses are
trans mit ted by hu man-to-hu man in te rac ti on by
oral-fe cal ro u te and en vi ron men tal ro u tes in ge n-
e ral, pe op le are not suf fi ci ently in for med abo ut
ro ta vi rus and ade no vi rus in de ve lo ping co un tri es.
Abo ut two mil li on ca ses of di arr he as ca u sed by ro-
ta vi rus are es ti ma ted to be hos pi ta li zed every ye -
ar thro ug ho ut the world. An nu al ro ta vi rus
mor ta lity ra te is 600.000 chil dren per ye ar, most
of them be ing in de ve lo ping co un tri es.2,3 Alt ho -
ugh bac te ri al pat ho gens are ro u ti nely in ves ti ga ted
in gas tro en te ri tis, ro ta vi rus and ade no vi rus are
not yet ade qu a tely in ves ti ga ted. On the ot her
hand, em pi ri cal an ti bi o tic tre at ment is used fre-
qu ently for, gas tro en te ri tis re sul ting with the de-
ve lop ment of an ti bac te ri al re sis tan ce. Thus, it is
re com men ded to de ter mi ne ro ta vi rus and ade no -
vi rus an ti gens ra pidly in sto ols samp les by im mu -
noc hro ma tog rap hic tests to pre vent the prob lems
men ti o ned abo ve.4

The aim of this ret ros pec ti ve study is to cha r-
ac te ri ze the fre qu ency of ro ta vi ru ses and ade no vi -
ru ses pre sen ted in An ka ra as a func ti on of age
gro up, with par ti cu lar at ten ti on to pe di at ric pa ti -
ents.

MA TE RI AL AND MET HODS
Sto ol samp les of 2,962 pa ti ents with ages ran ging
bet we en 0-94 ye ars-old ad mit ted to our hos pi tal
with the di ag no sis of acu te gas tro en te ri tis bet we -
en Ja nu ary 2005 and Ju ne 2008 we re analy zed for
ro ta vi rus and ade no vi rus an ti gens by im mu noc -
hro ma tog rap hic met hod (Cer Test Bi o tec, Spa in).
This test is a qu a li ta ti ve im mu noc hro ma tog rap hic
as say for the de ter mi na ti on of ro ta vi rus and ade n-
o vi rus in fe ces samp les. Ac cor ding to ro u ti ne pro-
ce du res and con si de ring the di rec ti ves of the
physi ci an, the sto ol samp les from all gas tro en te ri -
tis pa ti ents we re col lec ted in cle an con ta i ners and
trans fer red to our la bo ra tory.

The sto ol samp les, which we re wa tery and did
not con ta in le u cocy te, we re im me di a tely trans fer -

red to the la bo ra tory, exa mi ned by di rect mic ros -
copy, and then cul tu red. The im mu noc hro ma tog -
rap hic met hod was al so app li ed for the de tec ti on of
the vi ral an ti gens. This met hod was car ri ed out ac-
cor ding to the pro ce du re men ti o ned by the ma nu -
fac tu rer.

Sen si ti vity and spe ci fi city of the kit ha ve be en
re por ted as >99%, 98% for ro ta vi rus, and 99% and
>99% for ade no vi rus, res pec ti vely. 

All the da ta we re col lec ted ret ros pec ti vely
from the re cor ded da ta on the Hos pi tal In for ma ti -
on System (HIS). This study was con duc ted in the
last six months of 2008. The ti me pe ri od of the
study inc lu des the ye ars of 2005, 2006, 2007, and
the first pe ri od of 2008. 

Da ta of the study we re analy zed by SPSS 15.0
sta tis ti cal pac ka ge prog ram. Fre qu en ci es and per-
cen ta ge dis tri bu ti ons, me ans, stan dard de vi a ti on,
me di an (50% va lu e) va lu es, first (25% va lu e) and
third qu ar ti les (50% va lu e) in this study we re eva l-
u a ted as con ti nu o us va ri ab les. Sta tis ti cal sig ni fi -
can ces of the dif fe ren ces bet we en bi va ri a te
analy ses we re eva lu a ted with Chi-squ a re test, t-
test, or AN NO VA ac cor dingly. 

RE SULTS
Ge ne ral da ta ob ta i ned from the study is sum ma ri -
zed in Tab le 1. The ave ra ge pa ti ent age was cal cu -
la ted as 13.4 ± 18.0 (lo wer li mit=0, up per li mit=94).
The gro up con sis ted of 47.6% and 52.4% fe ma le
and ma le pa ti ents, res pec ti vely. As a re sult of the
study, it was de ter mi ned that out of 2,962 pa ti ents,
483 (16.3%) con ta i ned ro ta vi rus an ti gen, 77 (2.6 %)
pa ti ents we re po si ti ve for ade no vi rus an ti gens and
45 (1.5 %) of them inc lu ded both an ti gens (Tab le
1).

The re was no sig ni fi cant dif fe ren ce sta tis ti -
cally for the po si ti vity of ro ta vi rus and ade no vi rus
among ma le and fe ma le pa ti ents (res pec ti vely p=
0.085 and p= 0.126). 

185 sto ol samp les, among the to tal of 2.962,
we re col lec ted in 2005; 557 of them we re col lec ted
in 2006 whi le the col lec ted samp le num ber was
1404 in 2007. Lastly, 816 samp les we re col lec ted in
the first six months of 2008. Ye ars of col lec ti on and
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the dis tri bu ti on of ro ta vi rus and ade no vi rus an ti -
gens in sto ol samp les ac cor ding to ye ars are sum-
ma ri zed in Fi gu re 1.

Sin ce the da ta col lec ted in 2008 do not rep re -
sent the who le ye ar, dis tri bu ti on of samp les and la -
bo ra tory re sults ac cor ding to months ha ve be en
eva lu a ted bet we en 2005-2007.Thus, it can be con-
c lu ded that samp les we re mostly sent to the la bo -
ra tory in the months of Sep tem ber (14.8%) and
Oc to ber (12.6%). On the ot her hand, the hig hest
ro ta vi rus po si ti vity was de tec ted in Feb ru ary
(29.6%) whi le De cem ber (28.7%), Ja nu ary (26.5%),
and March (22.9%) col lec ti ons al so sho wed high
in ci den ce (Fi gu re 2a). This re sult shows a sta tis ti -
cally sig ni fi cant le vel (p= 0.001). 

The dis tri bu ti on months of ade no vi rus po si ti -
vity, on the ot her hand, is shown in Fi gu re 2b, ho -
we ver, du e to in suf fi ci ent num bers, it co uld not be
analy zed sta tis ti cally.

The ave ra ge age for ro ta vi rus an ti gen po si ti ve
pa ti ents was 10.3 ± 17.9 ye ars whe re as this ave ra ge
was 13.0 ± 17.3 ye ars for an ti gen ne ga ti ve pa ti ents.
This re sult shows a sta tis ti cally sig ni fi cant le vel (p=
0.01). 

Out of 2.962 samp les, 56.3% (n= 1669), be-
longs to the 0-5 age ran ge. Of to tal 483 ro ta vi rus

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)

TABLE 1: Distribution of existence of rotavirus and ade-
novirus antigens in stool samples according to gender in

the years between 2005-2008. 

*Percentage (%)= (agent X100) / total samples.

FIGURE 1: Distribution of rotavirus and adenovirus antigens in stool sam-
ples according to years (*2008 data cover January-June).

a. Rrotavirus.

b. adenovirus
FIGURE 2: Distribution of a. rotavirus and b. adenovirus according to months between January 2005 and June-2008.
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po si ti ve re sults, 337 (69.8%) are inc lu ded in this
age ran ge. Li ke wi se, 64 (83.1%) of to tal 77 po si ti -
ve ade no vi rus re sults, and 28 (62.2%) of 45 com bi -
ned an ti gen po si ti ve ca ses, be long to the sa me age
ran ge.

The com pa ri son of age ran ge of 0-5 ye ars and
ot her age gro ups can be se en in Fi gu re 3. Ro ta vi rus
po si ti vity is fo und to be usu ally hig her than ade n-
o vi rus in all age ran ges (Fi gu re 3). When the re sults
of age ran ge 0-5 are com pa red with the ot her gro -
ups, the sa me fin ding is fo und es pe ci ally for 1-4 ye -
ars age gro ups.

The hig hest po si ti vity is ob ser ved in age 5
(8.1%) when for the ade no vi rus po si ti ve ca ses. Mo -
re o ver, the hig hest com bi ned an ti gen po si ti ve gro -
up be longs to age 3 (3.3%) (Fi gu re 3). It is ob vi o us
that ro ta vi rus po si ti vity is hig her than ade no vi rus
po si ti vity in all age gro ups when the re sults in Fi -
gu re 3 are con si de red.

DIS CUS SI ON
It has be en known for a long ti me that vi ru ses play
an im por tant ro le in the eti o logy of in fec ti o us di ar-
r he a. Mo re o ver, ro ta vi ru ses and en te ric ade no vi -
ru ses are sig ni fi cant fac tors in vi ral en te ri tis in
in fants and chil dren.5,6 Ro ta vi ru ses ap pe a ring in
tem pe ra te cli ma tes, ge ne rally bet we en au tumn and
spring, are the ma jor agents for child ho od di arr he -
as .7 It was re por ted that ro ta vi rus was res pon sib le

for 11-71% and ade no vi ru ses for 2-22% of vi ral
gas tro en te ri tis ca ses in va ri o us co un tri es.8,9

In the stu di es con duc ted in Tur key, it has be -
en re por ted that ro ta vi rus po si ti vity was bet we en
9.8% and 39.8%,10,11 and this ra te was 7.8-10% for
ade no vi rus po si ti vity.4 In this study, the se va lu es
we re 16.2% (483) and 2.3% (77) for ro ta vi rus and
ade no vi rus, res pec ti vely. It can be conc lu ded that
we at her con di ti ons and the epi de mi o lo gi cal fac tors
dif fer ac cor ding to the study re gi on. Alt ho ugh it
was en te ri tis was sta ted that the fre qu ency of ade-
no vi rus en te ric are hig her in ma le pa ti ents in dif fe -
rent re ports, so me ot hers sug ges ted that the gen der
did not play any ro le in the in ci den ce of vi ral en-
te ri tis.12-17 Si mi larly, no sta tis ti cally sig ni fi cant dif-
fe ren ce was de tec ted bet we en fe ma le and ma le
pa ti ents for the ro ta vi rus and ade no vi rus po si ti vi tes
(p= 0.085 and p= 0.126, res pec ti vely) in this re se -
arch.

It was re por ted in pre vi o us stu di es that ro ta -
vi rus po si ti vity was al ways hig her than that of ade-
no vi rus. Only ex cep ti on is the study that has be en
car ri ed out in Gu e ta ma la. It was de tec ted that ade-
no vi rus ca ses we re thre e fold mo re than the ca ses
of ro ta vi rus, and this si tu a ti on was at tri bu ted to the
cli ma tic dif fe ren ces.14

In pre vi o us stu di es con duc ted in our co un-
try, ade no vi rus fre qu ency was re por ted only 
bet we en 4.717.8% for 5 ye ars of age whi le this

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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va lu e was 7.1-33.3% for ro ta vi rus fre qu ency.18,20

On the con trary, so me in ves ti ga tors ha ve re por -
ted ro ta vi rus as the com mon vi rus among the
most fre qu ently ob ser ved, es pe ci ally in 1-3 ye ar
old gro up.12-

In this pre sent re se arch, the da ta re ve a led that
hig hest ro ta vi rus po si ti vity (16.3%) was ob ser ved
in ages bet we en 0-5, hig hest num ber of ca ses oc-
cur ring in 3 ye ar olds. Mo re o ver, it was de tec ted
that en te ric ade no vi rus an ti gens are mo re com mon
in age gro up of 5 (8.1%). For com bi ned an ti gen po -
si ti ve gro up, it can be sta ted that hig hest po si ti vity
was ob ser ved in age 3 (3.3%) for this re se arch whi -
le it was re por ted as bet we en 1.3-6% in stu di es of
si mi lar con tent.18,21 Furt her mo re, as so ci a ti on of ro-
ta vi rus and ade no vi rus in this study was fo und to
be as 1.52%.

The fre qu ency of in fec ti o us di arr he a ca ses
show va ri a bi lity ac cor ding to the se a son and ge og -
rap hic re gi on.22,23 It has be en re por ted pre vi o usly
that ro ta vi rus gas tro en te ri tis is most fre qu ent du r-
ing win ter and at the be gin ning of spring whi le
ade no vi rus is ob ser ved thro ug ho ut the ye ar.8,10,14,22

In Tur key, ro ta vi rus is hig hest in Ja nu ary, Ap ril,
and Feb ru ary.19,25,26

Our da ta are si mi lar to pre vi o us re ports.8,10,14,24

It can be conc lu ded that the dis tri bu ti on of ro ta vi -
rus and ade no vi rus thro ug ho ut the se a sons may
chan ge du e to the ef fect of glo bal war ming in the
fu tu re.

In conc lu si on, this study re ve a led that ro ta vi -
ru ses and ade no vi ru ses are im por tant ca u ses for
gas tro en te ri tis that de ve lo ped es pe ci ally du ring
win ter in pe di at ric age gro up in the study re gi on.
Furt her re se arc hes are re qu i red for de ter mi ning
pre sen ce of vi ral fac tors and disp la ying the ir sig ni -
fi can ce for gas tro en te ri tis that is wi des pre ad in
Tur key, es pe ci ally in so me re gi ons. Ro u ti ne in ves -
ti ga ti ons for ro ta vi rus and ade no vi rus an ti gens wo -
uld pro vi de the ra pid di ag no sis in the re gi on.
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