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ETIOLOGY AND EPIDEMIOLOGY OF VIRAL INTESTINAL
INFECTIONS IN BAKU CITY

Isayeva M.M.*
Odlar Yurdu University, Baku, Azerbaijan

Background. Acute intestinal infections of viral etiology represent a significant public health concern, particularly in children.
This study aimed to characterize the etiological structure and epidemiological features of viral intestinal infections among
pediatric patients in Baku, Azerbaijan. Material and methods. A total of 411 children aged 0—18 years admitted with intestinal
infection of unknown etiology were examined between 2018 and 2020. Fecal samples were tested for rotavirus group A,
adenovirus serotypes 40/41, and human astrovirus (HAstV) using enzyme-linked immunosorbent assay (ELISA; R-Biopharm
RIDASCREEN, Germany). Descriptive, evaluative, and analytical epidemiological methods were applied. Results. Intestinal
viruses were identified in 56.2% of patients. Monoviral infection was detected in 32.6% of children, and mixed viral infection
in 23.6%. Among monoviral cases, adenovirus 40/41 predominated (38.8%), followed by HAstV (36.6%) and rotavirus group
A (24.6%). The highest overall detection rate was observed in the 1-3 year age group (73.6%). Boys showed slightly higher
infection rates than girls. Seasonal analysis revealed rotavirus predominance in spring-summer, adenovirus in summer, and
astrovirus in winter. The epidemic process for each pathogen demonstrated distinct cyclical patterns throughout the year.
Conclusions. Adenovirus serotypes 40/41 were the leading etiologic agent of viral intestinal infections in Baku city children.
Children aged 1-3 years were most affected. These findings underscore the need for enhanced viral surveillance and targeted

preventive strategies in pediatric populations.
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ntroduction. Currently, acute intestinal infec-

tions (AIl) of viral etiology are becoming in-

creasingly important for practical medicine. A
clear trend toward a shift in the etiologic spectrum
of pathogens causing All of viral etiology in chil-
dren has also been noted [1, 3, 4, 8].

According to official data from the World Health
Organization (WHO), 1.7 billion cases of diarrhea
are registered annually worldwide, 4 million of
which die, and 60-70% of deaths are in children
under 14 years of age [2].

Among the causative agents of acute intestinal
infections of nonbacterial origin, viruses are most
often considered the etiologic agents. Enteroviruses,
adenoviruses, rotaviruses, astroviruses, coronavirus
viruses, and caliciviruses are known causes of acute
diarrhea in children [5-7, 9, 10].

Objective. To characterize the etiological struc-
ture and epidemiological characteristics of viral
intestinal infections in children in Baku city.

Material and Methods. The study was con-
ducted from 2018 to 2020 at the Research Institute
of Medical Prevention named after V.Yu.Akhundov,
Ministry of Health of the Republic of Azerbaijan.
We observed 411 patients aged 0 months to 18 years
with a diagnosis of "intestinal infection of unknown
etiology" admitted to various pediatric clinics in
Baku. Fecal samples from the children were tested
for certain intestinal viruses—rotaviruses, adenovi-
ruses, and astroviruses—using a serological method.
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In 2018, 59 samples (14.4%) were tested, from
January to October 2019 — 293 samples (71.3%),
and in February-March 2020 — 59 samples (14.4%).

The age distribution of the children exami-
ned was as follows: 93 children under 1 year old
(22.6%); 129 children aged 1-3 years (31.4%); 98
children aged 3-7 years (23.8%); and 91 children
over 7 years old (22.1%). Of all the pediatric pa-
tients examined, 219 were boys (53.3%) and 192
were girls (46.7%).

A study was conducted to determine the inci-
dence, age and gender characteristics, intra-annual
dynamics, monthly detection rates, and seasonality
of the above-mentioned viral intestinal infections. A
solid-phase sandwich assay (R-Biopharm, RIDAS-
CREEN, Germany) was used to detect antigens of
rotavirus group A, adenovirus serotypes 40/41, and
human astrovirus by enzyme-linked immunosor-
bent assay.

Descriptive, evaluative, and analytical epidemio-
logical and statistical methods were used to study
the epidemiological characteristics of viral intesti-
nal infections.

Results and discussion. The detection rate of
group A rotaviruses as the etiologic agent of mono-
viral intestinal infections was 24.6+3.7%, adenovi-
rus serotypes 40/41 — 38.8+4.2%, and human astro-
viruses (HAstV) —36.6+4.2%. As can be seen from
the frequency of occurrence, adenovirus serotypes
40/41 predominate (Fig. 1).
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Fig. 1. Frequency of occurrence of monoviral intestinal infection among children (%)

A study of the frequency of occurrence of
the investigated etiologic agents of monovi-
ral intestinal infections among children, such
as rotavirus group A, adenovirus 40/41 sero-
types, and human astrovirus (HAstV), in a sin-
gle case in different age groups revealed that
rotavirus group A was detected in 14 children
(15.1£3.7%) in the group under one year old,
40 children (31.0+4.1%) in the group aged 1-3
years, 25 children (25.5+4.4%) in the group
aged 3-7 years, and 18 children (19.8+4.2%) in
the group over 7 years.

The frequency of detection of adenovi-
rus (40/41 serotypes) intestinal infection in
different age groups was as follows: under 1
year — 18.3+4.0% (17 children); 1-3 years old
— 36.4+4.2% (47 children); 3-7 years old —
36.7+4.9% (36 children); and over 7 years old
—22.0+4.3% (20 children).

Astrovirus intestinal infection among children
under one year old was observed in 13 patients
(14.0+£3.6%), in the 1-3 years old group — in 54
children (41.9+4.3%), among children aged 3-7
years —in 34 (34.7£4.8%), and in the over 7 years
old group —in 17 children (18.7+4.1%). Overall,
the incidence of viral intestinal infections with
a confirmed etiologic agent was 32.3+4.8% in
children under 1 year of age, 73.6+3.9% in chil-
dren aged 1-3 years, 67.3+4.7% in children aged
3-7 years, and 44.0+5.2% in the group over 7
years (p<0.001).

The results show that, among the surveyed

children, adenoviruses of serotypes 40/41 are
the leading etiologic agent of monoviral intes-
tinal infections, followed by rotavirus group A.

Among children in the surveyed age groups,
the highest detection rate of viral intestinal in-
fection was in the 1-3 age group — 73.6+3.9%.
The lowest detection rate of viral intestinal in-
fection was observed in children under one year
of age — 32.3+4.8% (p<0.001). A study of viral
intestinal infection detection rates by gender re-
vealed that the incidence of viral intestinal in-
fections was 59.843.3% (131 children) among
boys and 52.14+3.6% (100 children) among girls.
Monoviral intestinal infection involving a single
virus was observed in 75 boys (34.2+3.2%) and
59 girls (30.7+3.3%).

Among boys, the incidence of adenovirus
(40/41 serotypes) and astrovirus (HAstV) intesti-
nal infections was almost identical — 32.9+3.2%
and 32.443.2%. The incidence of rotavirus
(group A) intestinal infection was slightly lower
—22.842.8%. The results of determining the in-
cidence of viral intestinal infections depending
on the etiologic pathogen also differed. Thus,
adenovirus (40/41 serotypes) intestinal infection
was more common among girls — 25.04+3.1%.
Rotavirus (group A) and astrovirus (HAstV) in-
testinal infections were detected somewhat less
frequently, but equally — 24.5+£3.1% (Table).

Overall, monovirus intestinal infection was
observed in 57.3+4.3% of cases among boys
and 59.0+4.9% among girls.
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Table

Frequency of occurrence of various intestinal viruses among children depending on gender

Rotavirus group A Adenovirus 40/41 serotypes Human astrovirus
No Gender of
= children Abs. %+m Abs. %+m Abs. %%tm
number number number
1 Boys 50 22,84+2,8 72 32,9432 71 32,4432
2 Girls 47 24,5+3,1 48 25,0+3,1 47 24,543,1

To study the incidence of monoviral intestinal
infections depending on the season, all examined
children were grouped by season: winter, spring,
summer, and autumn. A total of 127 children
were examined in the winter season (December,
January, February), 188 children in the spring
months (March, April, May), 55 children in the
summer season (June, July, August), and 41 chil-
dren in the autumn months (September, October,
November).

The detection rate of certain intestinal viru-
ses—rotavirus group A, adenovirus serotypes
40/41, and human astrovirus—as the etiolo-
gic factor of viral intestinal infections in chil-
dren, depending on the season, was as follows:
in the winter season—>55.9+4.4%, in the spring
season—>54.84+3.5%. In the summer season —
54.5+6.4% and in the fall season — 51.2+7.8%.
As can be seen, in general, viral intestinal infec-
tions are recorded more frequently in the win-

ter, spring, and summer seasons (from 54.8% to
65.6%), and less frequently in the fall season.

In the structure of viral intestinal infections,
the highest detection rate of monoviral intestinal
infection occurs in the spring season — 69.447.7%,
while the lowest occurs in the winter season —
54.9+5.9%.

During the study period (2018-2020), the fre-
quency of occurrence of certain intestinal virus-
es was also studied — rotavirus group A, adeno-
virus serotypes 40/41, and human astrovirus as
the etiologic agent of viral intestinal infections
among children, depending on the season. It was
established that rotavirus intestinal infection
(group A) was recorded almost throughout the
year in all seasons, relatively more in the spring
season - 25.5 + 3.2%, slightly less in the sum-
mer season - 21.3 + 3.6%. In children, rotavirus
intestinal infection (group A) was mainly charac-
terized by a spring-summer seasonality (Fig. 2).
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Fig. 2. Frequency of Rotavirus Intestinal Infection (Group A) in Children by Season

Analysis of the prevalence of adenovirus intesti-
nal infection (40/4 serotypes) among the surveyed
children by season revealed that the highest detection

rate for this intestinal infection occurred in the sum-
mer season — 34.5+5.4%, while the lowest detection
rate occurred in the fall season — 24.4+6.7% (Fig. 3).
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Fig. 3. Results of registration of adenovirus intestinal infection
(40/41 serotypes) in children depending on season

Analysis of the detection rate of human astrovi-
rus intestinal infection among children depending
on season reveals that the highest detection rate
occurs in the winter season — 31.5+4.1%, while
the lowest detection rate occurs in the fall season —

26.8+6.9%. The detection rate of human astrovirus
intestinal infection in children was almost identical
in the spring and summer seasons: 27.7+3.3% in the
spring season and 27.3+6.0% in the summer season

(Fig. 4).
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Fig. 4. Incidence of human astrovirus intestinal infection among children depending on season

A study of the monthly dynamics of human
astrovirus intestinal infection revealed that the
epidemic process of human astrovirus intestinal
infection consists of periodic, year-round recorded
cycles of epidemic increases and decreases in inci-
dence.

Of the six epidemic cycles observed, two were
minor, three were moderate, and one was severe.
The incidence of human astrovirus intestinal in-
fection among children increased beginning in

January, with the first epidemic increase observed
in February at 41.1£6.6%, increasing slowly from
March onward. The incidence culminated in a
second epidemic increase in April at 26.8+5.3%.
The third medium-amplitude epidemic cycle in
June was characterized by an incidence rate of
31.3+6.7%. Beginning in July, it continued to in-
crease sharply, reaching its highest peak point of
100.0% in August. The duration of the season for
human astrovirus intestinal infection was 2 months.
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Conclusions

1. Among children, monovirus intestinal infec-
tion was observed in 134 children (32.6%), and
mixed virus intestinal infection in 97 children
(23.6%). The detection rate of group A rotaviru-
ses as etiologic agents of monovirus intestinal in-
fections was 23.6%, 29.2% for adenoviruses of the
40/4 serotypes, and 28.7% for human astroviruses.

2. Among children, rotavirus intestinal infection
(group A) was more frequently detected in the 1-3
year age group — 31.0+4.1%. Rotavirus intestinal in-
fection (group A) was recorded more often among
girls (24.54£3.1%) compared to boys (22.8+£2.8%).
Rotavirus intestinal infection (group A) was most
frequently detected in the spring season—25.5+3.2%,
and somewhat less frequently in the winter season —
21.3+3.6%. In rotavirus intestinal infection (group
A), the epidemic process manifested itself in a zig-
zag pattern and consisted of four epidemic peaks
and four epidemic declines in morbidity.

3. It was established that the maximum incidence
of adenovirus intestinal infection (40/41 serotypes)
was 36.7+4.9% in the group of children aged 3-7
years. Adenovirus intestinal infection (40/41 sero-
types) was detected in 32.9+3.2% of cases in boys,
and in 25.0+£3.2% in girls. The highest incidence
of adenovirus intestinal infection (40/41 serotypes)
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XULASO

BAKI SOHORINDO VIiRUSLU BAGIRSAQ iNFEKSiYALARININ
ETiOLOGIiYASI VO EPIDEMIOLOGIYASI

Isayeva M.M.
Odlar Yurdu Universiteti, Baki, Azarbaycan

Giris. Virus etiologiyali koskin bagirsaq infeksiyalari, xiisusilo usaqlarda shomiyyatli ictimai sohiyys problemdir. Todqiqatin
moqsadi Baki gohorindo pediatrik xostolor arasinda viruslu bagirsaq infeksiyalarinin etioloji strukturunu vo epidemioloji
xiisusiyyatlorini xarakterizo etmok olmusdur. Material vo metodlar. 2018-2020-ci illorde “namoslum etiologiyali bagirsaq
infeksiyas1” diaqnozu ils hospitalizasiya edilmis 0—18 yas 411 usaq miiayine edilmisdir. Nacis niimunalari A qrupu rotavirus,
40/41 serotip adenovirus vo insan astrovirusu (HAstV) iiclin immunferment analizi (ELISA; R-Biopharm RIDASCREEN,
Almaniya) metodundan istifado edilorak test edilmisdir. Tosviri, giymotlondirici vo analitik epidemioloji metodlar totbiq
edilmisdir. Naticalor. Xostolorin 56,2%-indo bagirsaq viruslari askarlanmigdir. Monoviruslu infeksiya usaqlarin 32,6%-do,
mikst viruslu infeksiya iso 23,6%-do miioyyon edilmigdir. Bu zaman adenovirus 40/41 serotip iistiinliik togkil etmisdir (38,8%),
daha sonra HAstV (36,6%) vo A qrupu rotavirus (24,6%) askar olunur. On yiiksok askarlama gostoricisi 1-3 yas qrupunda
miisahids edilmisdir (73,6%). Oglanlarda qizlara nisbaton bir qadar yiiksok infeksiya gostoricisi qeyds alinmisdir. Mvsiimi
tohlil rotavirusun yazda-yayda, adenovirusun yayda, astrovirusun iso qisda iistiinliik toskil etdiyini iizo ¢ixarmisdir. Yekun. 40/41
serotipi adenovirus Baki usaqlarinda viral bagirsaq infeksiyalarinin aparici etioloji agenti olmusdur. 1-3 yash usaglar on gox
zarar ¢okon qrup olmusdur. Bu naticolor pediatrik ohalide virusoloji nozarotin giiclondirilmasinin vacibliyini vo moagsodyodnlii
profilaktik todbirlorin zoruriliyini vurgulayir.

Acar sozlar: kaskin bagirsaq infeksiyalari, rotavirus, adenovirus, astrovirus, immunferment analiz

PE3IOME

ITHOJIOTUA U SIIMMNAEMUOJIOTI'USA BUPYCHBIX
KHAIIEYHBIX UTHOEKIUHI B TOPOJIE BAKY

Hcaesa M.M.
Yuusepcumem Oonap FOpoy, baky, Azepoatiodcan

Benenne. Octpble KuleuyHble HHPEKINU BUPYCHOM STHOJIOTHH MPEICTABISIIOT CO00I cepbE3HyI0 MpobieMy O0IECTBEHHOTO
3/IpaBOOXpaHeHMs, 0coOeHHO cpeau aereil. Ileabl0 JaHHOro Mcc/e0BaHMA SBUIACh XapaKTEPUCTHKA 3THOJIOTMYECKON
CTPYKTYPBI U DIIUAEMHOJIIOTHYECKUX 0COOCHHOCTEH BUPYCHBIX KUIICYHBIX MHEKIN y e inaTpHYecKrX MalrueHToB B T. baky.
Matepuana u Mmetoasbl. B meprosn ¢ 2018 mo 2020 rox o6cnemoBanst 411 nereit B Bo3pacte ot 0 10 18 s1eT, rocmuTaan3npoBaHHBIX
C IMAarHO30M «KHIICUHast HH(EKIMs HeyCTaHOBIEHHOH yTHonornm». O6pasisl (hekannii TeCTHPOBANINCh Ha POTAaBUPYC IPYIIIIBI
A, anenosupyc ceporunoB 40/41 u actposupyc 4enoseka (HAstV) merogom mmmyHopepmentHoro aHanmsza (IPA; R-Bio-
pharm RIDASCREEN, I'epmanus). IIpuMeHsuIich omnucarenbHble, OLEHOYHbIE M aHAJUTHUYECKHE OSIHIEMUOJIOIMYECcKUE
MeTobl. Pe3ysibTaThl. Kuiieunbie BUPYCHI BhISIBICHBI Y 56,2% maiueHnToB. MoHOBUpYCHas HH(EKus oOHapyxeHa y 32,6%
JeTel, cMelaHHas BupycHast uHpekmus — y 23,6%. Cpein MOHOBHPYCHBIX CiTydaeB mpeodianan aneHoBupyc 40/41 cepoTumon
(38,8%), 3a Hum cregoBan HAstV (36,6%) u potaBupyc rpymmsl A (24,6%). Hanbomnee BEICOKHMIT TTOKa3aTeNb BEISBIIEMOCTH
3a(huKCHpoBaH B Bo3pacTHOH rpymmne 1-3 roxa (73,6%). Y ManbuuKoOB IMOKa3aTesd HHPUIIMPOBAHHS ObIIIM HECKOJIBKO BBIIIE,
4yeM y aeBouek. Ce30HHBIN aHalln3 IToKa3all mpeodinaganie poTaBupyca BECHON M JIETOM, aJIeHOBHpYCca — JIETOM, acCTpOBHpYca
— 3UMOM. 3akJIioueHue. AneHoBupyc cepotunoB 40/41 sBisICsS BELYIIMM 3THOJIOIMYECKUM areHTOM BHPYCHBIX KHIICUHBIX
nHdekuunit y neredd r. baky. Haubosnee nopaxéHHOW rpynmnoi okasaiuch Jnetd B Bodpacte 1-3 ner. [loiydeHHble naHHBIC
OTYEPKUBAIOT HEOOXOTUMOCTD YCHIICHHUS BUPYCOJIOTUYECKOT0 Ha/130pa U pa3padOTKH IeIeHAPaBICHHBIX TPO(PUIAKTHYECKIX
MEpOIPUATHH B IEANATPUUECKUX TOMYIISALSIX.

KiroueBbie c10Ba: ocTpble KUIICUYHbIC HHPEKINH, POTAaBUPYC, aICHOBUPYC, ACTPOBUPYC, IMMYHO()EPMEHTHBIH aHATIN3
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