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obtained results were analyzed by statistical package SPSS 
12.0. Mean IP-10 was 753,6 pg/ml among HIV/HBV co-infected 
patients with F3-4 and it was reliably higher than in F1-2 patients 
and healthy responders (р=0,005). This group had also higher level 
of IL-17A (37,54 pg/ml) than comparison groups (р=0,032). We 
found out strong correlation between increasing IP-10 (r=0,6), IL-
17A (r=0,52) and fibrotic severity (р<0,05). High IP-10, IL-17A 
amount increases the risk of F3-4 formation in HIV/HBV patients. 

Keywords: HIV/HBV-co-infection, interleukins, IP-10, IL-
17A, liver fibrosis, West Zambia province.
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Цель исследования - усовершенствовать диагностику фи-
броза печени у больных с коинфекцией HIV/HBV с помо-
щью определения содержания IP-10 и IL-17A в сыворотке 
крови.

Под наблюдением находилось 53 пациента Lewanika 
General Hospital (Западная Замбия) с HIV/HBV-
коинфекцией и 21 здоровых доноров крови (контрольная 
группа). Диагноз устанавливали, основываясь на резуль-
татах позитивных маркеров инфекции, биопсии печени. 
Проводили иммунно-ферментный анализ с идентифи-
кацией IP-10 и IL-17A в сыворотке крови. Полученные 
результаты оценивали с помощью пакета статистических 
программ SPSS v12.0.

У больных HIV/HBV с F3-4 содержание IP-10 составило 
753,6 пг/мл, что достоверно выше, чем у больных с F1-2 
и респондентов контрольной группы (р=0,005). Наряду с 
этим, у них отмечалось более высокое содержание IL-17A 
(37,54 пг/мл) (р=0,032). Установлена сильная корреляци-

онная связь между возростанием IP-10 (r=0,6) и IL-17A 
(r=0,52) и выраженностью фиброза печени (р<0,05).

Таким образом, следует заключить, что повышенное со-
держание IP-10 и IL-17A увеличивает шансы на развитие 
F3-4 у больных HIV/HBV.

reziume

IL-17A-is da IP-10-is Semcveloba HBV/HIV-koinfeq-
ciiT pacientebis sisxlis SratSi, rogorc fi-
brozis ganviTarebis prediqtori
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kvlevis mizans warmoadgenda RviZlis fib-
rozis diagnostikis srulyofa sisxlis SratSi 
IL-17A-is da IP-10-is Semcvelobis gansazRvris sa-
SualebiT pacientebSi HBV/HIV-koinfeqciiT.
dakvirvebis qveS imyofeboda Lewanika General Hos-

pital-is (samxreT zambia) 53 pacienti HBV/HIV-koinfeq-
ciiT da 21 janmrTeli donoris sisxli (sakon-
trolo jgufi). diagnozi dgindeboda infeqciis 
markerebis dadebiTi Sedegebis da RviZlis biof-
siis safuZvelze. Catarebulia imunofermentuli 
analizi IL-17A-is da IP-10-is identifikaciiT sisx-
lis SratSi. MmiRebuli Sedegebi Sefasebulia 
statistikuri programiT SPSS v12.0. pacientebSi 
HBV/HIV-koinfeqciiT da F3-4-iT IP-10-is Semcv-
elobam Seadgina 753,6 pg/ml, rac sarwmunod metia, 
vidre pacientebSi F1-2-iT da sakontrolo jgu-
fis respodentebSi (р=0,005). maT, aseve, aReniSnebo-
daT IL-17A-s meti Semcveloba (37,54 pg/ml), Sedar-
ebis jgufebTan mimarTebiT (р=0,032). dadgenilia 
maRali korelaciuri kavSiri IL-17A-s (r=0,52) da 
IP-10-is (r=0,6) matebasa da RviZlis fibrozis 
gamoxatulebas Soris (р<0,05). IL-17A-is da IP-10-is 
momatebuli Semcveloba zrdis F3-4-is ganviTa-
rebis xarisxs pacientebSi HBV/HIV-koinfeqciiT.
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The relevance of acute diarrhoeal infections (ADI) does not 
raise doubts, in view of heavy complications and outcomes 
at the children of early age [1,4,6,9]. Due to ADI, daily in the 
world about 4 thousand children, in developing countries, die 
under 2 years old; in economically developed countries a high 
incidence rate of this pathology is also registered [8,12,13]. Di-
arrhoeal disease is the second leading cause of death in children 

under 5 years old – each year diarrhoea kills around 525,000 
children under 5. According to data of WHO, up to 20-70% of 
all cases of diarrhea on the Earth it is caused by rotaviruses [8]. 

High level of modern laboratory diagnostics allows to detect 
up to 50% of possible virus causative agents of ADI, at the same 
time a significant part of etiological factors remain undetected 
[2,3,10,11]. According to modern data, the most common caus-
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ative agents of viral gastroenteritis (GEC) include rota-, noro-, 
adeno-, entero-, astro-, boca-, and coronaviruses [2,9,15]. The 
study of the epidemic process of ADI, conducted in Baku, es-
tablished the leading role of enterovirus infection (EVI) in the 
0-2 age group [14]. Being no vaccine-preventable and charac-
terized by the outbreak nature of the epidemic process with the 
development of severe clinical forms, EVI is a serious public 
health problem in almost all countries of the world, including 
post-Soviet states [6,13-15]. In many countries, outbreaks of ADI, 
associated with the use of meals that have not undergone heat treat-
ment, as well as contact with water, which was used for recreational 
purposes, are diagnosed [5,7]. On the territory of Primorsky Krai, 
outbreaks of norovirus infection in organized groups of children 
and adolescents were described; in most cases, the source of in-
fection were employees of the nutrition departments of children’s 
preschool and other educational institutions, and the transfer factors 
were cooked meals that were not subjected to heat treatment [15].

Material and methods. The main materials were annual and 
monthly reports on infectious and parasitic incidence among the 
general and child population (f-1, f-2) for 2015-2017, provided 
by State Institution “Odesa Oblast Laboratory Center of State 
Ministry of Health of Ukraine” (SI “Odesa OLC SMHU”) – 6 
reports and 4,390 statistical cards (f-066 /о) of patients who 
were hospitalized with the diagnosis of ADI in Communal In-
stitution “Odesa Municipal Clinical Infectious Hospital” (CI 
“Odesa MCIH”) in 2015-2017 and left the hospital. 

We conducted research of 228 fecal samples from adult pa-
tients who was hospitalized at CI «Odessa MCIH» with the di-
agnosis of ADI in June-August, 2016. The age of patients was 
from 19 to 88 years old. To determine the antigens of rota-, noro-
, adeno-, astroviruses in fecal samples, chromatographic rapid 
tests of «PHARMACO Ltd» (Italy) were used. The results of 
the genotyping of the detected rotaviruses were carried out the 
virological laboratory of SI “Odesa OLC SMHU”.

Results and their discussion. The etiological structure of 
ADI during 2015-2017 was analyzed. Comparative analysis of 
the age structure of sick persons was carried out. Tables 1 and 2 
show the data on the number of registered cases of diseases and 
hospitalized patients at CI “Odesa MCIH” (which performs at 
the same time the function of the regional hospital, undertaking 
the main hospital loading).

During 2015-2017 in the Odessa region, there were 9 cases of 
typhoid fever, including 5 cases among adults, 4 among children 
(44,44%). In 2,015.2 cases of typhoid fever were registered, 1 of 
which was among children; in 2016 – 3 cases among adults; in 
2017 – 4 cases, 3 of which were among children under 17 years old. 
Given the severity of the disease, the frequency of complications 
and the possible threat to the patient’s life, all patients with typhoid 
fever were hospitalized and treated in an infectious hospital. 

1,879 persons, including 1,062 adults (56,52%), 817 children 
(43,48%), were ill salmonellosis. Of these, 1,423 people were 
hospitalized (75,73% of the number of registered cases), includ-
ing 770 adults (54,11%), 653 children (45,89%). During the 
study period, 71 children under 1 year old were diagnosed with 
salmonellosis (10.87% of the under 17 age group). On aver-
age, 354.0 cases of the disease were registered annually among 
adults, 256,67 of which were hospitalized (72,51%). Among 
children 272,33 cases were registered and 217,67 cases were 
hospitalized (79,93%). Thus, salmonellosis among adults was 
registered more often than among children, but with an statisti-
cal unreliable difference (t=1,96; p=0,19), with a high rate of 
hospitalization (72,51 and 79,93% of cases, respectively).

Over the study period, only 290 people of different ages got 
ill with dysentery, of which 135 were hospitalized (46,55%). 
Among children under 17 years old, 191 cases of dysentery 
were registered (65,86%), including 9 – under 1 year old; among 
adults, 99 cases (34,14%). Total of 86 children (45,03%) and 49 
adults (49,50%) were hospitalized. On average, 33,0 cases of 
dysentery were registered annually among adults, 16.33 of which 
were hospitalized (49,49%); among children, 63,67 cases of dys-
entery were registered annually and 28,67 cases, respectively, were 
hospitalized (45,03%). Thus, dysentery was registered statistically 
valid more often among children (t=4,82; p˂0,05), with a low rate 
of hospitalization among the compared groups. 

During the study period, 10,890 people, including 8,473 chil-
dren (77,80%) and 2,417 adults (22,20%), were registered GEC 
(including foodborne toxicoinfections and intoxication) with a 
detected bacterial causative agent. 4,275 people of different ages 
were hospitalized in total (39,26% of all registered cases) – 979 
adults (8,99%) and 3,296 children (30,27%), including 1,035 
children under 1-year-old (31,40% of all hospitalized children 
under 17 years old). Every year, 3,630,0 cases of the disease 

Table 1. The proportion of hospitalized adults with ADI of arious etiologies

Disease
2015 2016 2017 М (2015-2017)

1 2 (%) 1 2 (%) 1 2 (%) 1 2 (%)

Typhoid fever 1 1 
(100,0) 3 3 

(100,0) 1 1
(100,0) 1,67 1,67 

(100,0)

Salmonellosis 233 133 
(57,08) 552 421 

(76,27) 277 216 (77,98) 354,0 256,67 
(72,51)

Dysentery 31 3 
(9,68) 44 23 

(52,26) 24 23
(95,83) 33,0 16,33 

(49,49)

GEC of established etiology 834 342 
(41,01) 757 202 

(26,68) 826 435
(52,66) 805,67 326,33

 (40,50)

Rotavirus infection 4 2 
(50,0) 10 9

(90,0) 3 3
(100,0) 5,67 4,67

(82,36)

GEC caused by unidentified 
path. 3,380 2,529 

(74,82) 3,699 2,575 
(69,61) 3760 3,333 

(88,64) 3,613,0 2,812,3
(77,84)

The sum of cases of ADI 4,483 3,010 
(67,14) 5,068 3,238 

(63,69) 4,891 4,018 
(82,15) 4,814,0 3,422,0 

(71,08)
note: 1 – the number of registered cases, 2 – the number of hospitalized persons, the proportion, %
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were registered on average, of which 1,425,0 cases were hospi-
talized (39.26%).

Thus, GEC with the detected bacterial causative agent were 
registered mainly among children (77,80%) (t=19,06; p˂0,005), 
but no more than one third of them were hospitalized, mostly 
they were children of younger age groups. 

During the analyzed period, 2,203 people, including 17 adults 
(0,77%) and 2,186 children (99,23%), got rotavirus infection 
(RVI). Of the cases, 14 adults and 1,773 children (81,11%) 
were hospitalized, including children under 1 year old – 267 
(15.02%), 1-4 year-old – 1,100 (62,02%), 5-10-year-old – 352 
(19,88%), 11-14-year-old – 44 children (2,48%), 15-17 year-old 
– 10 (0,58%). Among the children’s population, RVI was regis-
tered mainly in 1-4 year-old, the frequency of hospitalization in 
this age group was high. 

During 2015-2017, 34,179 cases of GEC with an unidenti-
fied bacterial causative agent were registered, including 23,340 
among children (68,29%) and 10,839 among adults (31,71%). 
30,372 people of different ages were hospitalized (88,89% of 
the number of all registered cases), including 21,935 children 
(93,98% of the number of all registered cases of the group) and 
8437 adults (77,84%). Every year, on average, 11,393 cases of 
the disease were registered, 10,124 of which were hospitalized 
(88,86%). Cases of GEC with an unidentified bacterial causative 

agent were registered statistically valid more often among the 
child population (t=13,12; p˂0,01), with a high frequency of 
hospitalization of children and adults.

49,453 cases of AGI were registered in total, including 35,011 
among children (70,79%) and 14,442 among adults (29,20%). 
37,132 people of different ages were hospitalized (75,09% of 
the registered cases), including 26,876 children (76,76% of 
the total number of registered cases of the group) and 10,266 
adults (71,08%). 16,484,33 cases of this group of diseases, on 
average, were recorded annually, of which 12,377,33 cases 
were hospitalized (75,09%). In general, ADI were significantly 
more frequently registered among the child population (t=17,16; 
p˂0,005), with a high frequency of hospitalization among chil-
dren and adults (Table 4). 

In January 1, 2018, 454,958 children under 17 years old lived 
in the territory of the Odesa region, each age group had a differ-
ent proportion. We compared the number of diseased by RVI, 
GEC with detected and unidentified causative agents, depending 
on the size of the group (Table 3). The proportion of children 
under 1 year old was 5,99%. Every sixth or seventh case of hos-
pitalization with RVI, third or fourth case – with GEC with a de-
tected causative agent, seventh-eighth case – with GEC with an 
unidentified pathogen and, on average, every fifth case of hospi-
talization with AGI were children in this age group. The propor-

Table 2. The proportion of hospitalized children under 17 years old with ADI of various etiologies 

Disease
2015 2016 2017 М (2015-2017)

1 2(%) 1 2 (%) 1 2 (%) 1 2 (%)

Typhoid fever 1 1 (100,0) 0 0 
(0,0) 3 3

(100,0) 1,33 1,33 (100,0)

Salmonellosis 190 134 (70,53) 387 320 (82,69) 240 199 (82,92) 272,33 217,67 
(79,93)

Dysentery 61 9 (14,75) 86 41 (47,67) 44 36
(81,81) 63,67 28,67 (45,03)

GEC of established 
etiology 3,052 1,056 (34,60) 2,614 898 (34,35) 2,807 1,342

(47,81) 2,824,33 1,098,67 
(38,90)

Rotavirus infection 787 662 (84,12) 628 444 (70,70) 771 667
(86,51) 728,67 591,0 (81,11)

GEC caused by un-
identified pathogen 7,276 6,649 (91,38) 7,504 7,183 (95,72) 8,560 8,103 

(94,66) 7,780,0 7,311,67 
(93,98)

The sum of all cases 
of ADI 11,367 8,511 (74,87) 11,219 7,989

(71,21) 12,425 10,376 
(83,51) 11,670,33 8,958,67 

(76,77)
note: 1 – the number of registered cases, 2 – the number of hospitalized persons, the proportion,%

Table 3. The average age structure and the proportion of the children with ADI in 2015-2017

Group size on 01/01/2017

Age groups, %
0-1 1-4 5-10 11-14 15-17 Total

27,244 (5,99) 117,549
(25,84)

137,623
(30,25)

110,173
(24,21)

62,369
(13,71) 454,958

The average number of registered cases of the disease (2015-2017), the proportion,%

GEC of established etiology 649,00
(22,98)

1,572,00
(55,66)

405,33
(14,35)

143,67
(5,09)

54,33
(1,92)

2,824,33
(100)

GEC caused by unidentified 
pathogen

814,67
(10,47)

4,055,67
(52,13)

1,960,67
(25,20)

683,00
(8,78)

266,00
(3,42)

7,780,00
(100)

Rotavirus infection 94,33
(12,95)

518,67
(71,18)

102,67
(14,09)

13,00
(1,78) 0 (0) 728,67

(100)

The sum of all cases of ADI 1,558,00
(13,75)

6,146,34
(54,23)

2,468,67
(21,78)

839,67
(7,41)

320,33
(2,83)

11,333,00
(100)
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Table 4. The average age structure and the proportion of the children hospitalized with the diagnosis of ADI during 2015-2017

Group size on 01/01/2017

Age groups, %
0-1 1-4 5-10 11-14 15-17 Total

27,244 (5,99) 117,549
(25,84)

137,623
(30,25)

110,173
(24,21)

62,369
(13,71) 454,958

The average number of registered cases of the disease (2015-2017), the proportion,%

GEC of established etiology 252,33 
(28,35) 484,00 (54,38) 110,00 

(12,36) 25,67 (2,89) 18,00 (2,02) 890,00
(100)

GEC caused by unidentified 
pathogen

555,33 
(13,00)

2,379,67 
(55,72)

979,67 
(22,94) 216,67 (5,07) 139,67 (3,27) 4,271,00

(100)

Rotavirus infection 89,00 (15,06) 366,67 (62,04) 117,33 
(19,85) 18,00 (3,05) 0 (0) 591,00

(100)

The sum of all cases of ADI 896,66
(15,59)

3,230,34
(56,16)

1,207,00
(20,98)

260,34
(4,53)

157,67
(2,74)

5752,00
(100)

Table 5. Etiological structure of detected causative agents from children hospitalized with ADI during 2015 

Cauative agent
0-1

The numbers and proportions (%) of the detected causative agents from 
children of different age groups

1-4 5-10 11-14 15-17 Σ, total
Rotavirus 84 (18,71) 461 (54,24) 108(54,54) 7(30,44) 0 660

Staphylococcus aureus 251 (55,90) 181(21,29) 29 (14,65) 4 (17,39) 4 
(28,57) 469

Klebsiella pneumoniae 51 (11,36) 87 (10,24) 26 (13,13) 4 (17,39) 6 (42,86) 174
Proteus vulgaris 30 (6,68) 59 (6,94) 15 (7,58) 3(13,04) 1 (7,14) 108

Enterobacter cloacae 8 (1,78) 28 (3,29) 8 (4,04) 2(8,70) 1(7,14) 47
Proteus mirabilis 10 (2,22) 11 (1,29) 0 0 0 21

Enterobacter aerogenes 5 (1,11) 9 (1,06) 3 (1,52) 1 (4,35) 0 18
Citrobacter freudii 4 (0,89) 7 (0,82) 2 (1,01) 1 (4,35) 1 (7,14) 15

Pseudomonas aeruginosa 4 (0,89) 5 (0,59) 6 (3,03) 0 0 15
Vibrio cholerae 0 1 (0,12) 1 (0,51) 0 0 2

Morganella 1(0,22) 0 0 0 1 (7,14) 2
Citrobacter species 1 (0,22) 0 0 0 0 1
Enterococcus spp. 0 1 (0,12) 0 0 0 1

Vibrio parahemolitiсus 0 0 0 1 (4,35) 0 1
Total 449 850 198 23 14 1,534

tion of 1-4-year-old children was 25,84%; and every second case 
of hospitalization with RVI, GEC with a detected causative agent, 
GEC with an unidentified pathogen and, on average, every second 
case of hospitalization with AGI were children in this age group. 
The proportion of 5-10-year-old children was 30,25%. Every fifth 
case of hospitalization with RVI, eighth case – with GEC with a de-
tected causative agent, fourth case – with GEC with an unidentified 
pathogen and, on average, every fifth-sixth case of hospitalization 
with AGI were children in this age group.

The analysis of the age structure of the diseased of ADI of 
children showed that 1-4-year-old children had these diseases 
more often than others. This age group is a quarter of the chil-
dren’s population in the region; 62.02% of cases with RVI, 
54.39% of cases with GEC with a detected causative agent, 
55.79% of cases with GEC with an unidentified causative agent 
were registered in 1-4-year-old children. On average, 15.04% 
of cases with RVI, 28.35% of cases with GEC with a detected 
causative agent, 12.90% of cases with GEC with an unidenti-
fied causative agent were registered in children under 1 year old. 

19.88% of cases with RVI, 12.36% of cases with GEC with a 
detected causative agent, 22.96% of cases with GEC with an 
unidentified causative agent were registered in 5-10-year-old 
children. Among 11-14-year-old adolescents 2.48% of cases of 
RVI, 2.88% of cases of GEC with a detected causative agent, 
and 5.08% of cases GEC with an unidentified agent were reg-
istered. Among 15-17-year-old teenagers, 0.58% of cases of 
RVI, 2.02% of cases of GEC with a detected causative agent, 
and 3.27% of cases of GEC with an unidentified causative agent 
were registered.

Thus, registration of RVI, GEC with an detected and uniden-
tified causative agents occurs mainly among young children. 
Children under 1 year old were about one seventeenth of the 
total number of children in the Odesa region, 13.75% of cases 
of ADI are registered among this group on average. 1-4-year-old 
children were more than a quarter of the child population in the 
Odesa region and 54,23% of cases of ADI were registered in this 
age group, while 5-10-year-old children were more than a third 
of the child population and of them 21,78% got ill this pathol-
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Table 6. Etiological structure of detected causative agents from children hospitalized with ADI during 2016 

Causative agent
The numbers and proportions (%) of the detected causative agents 

from children of different age groups
0-1 1-4 5-10 11-14 15-17 Σ, total

Staphylococcus aureus 204 (52,17) 253 (42,45) 29 (20,86) 5 (17,24) 3 (25,00) 494
Rotavirus 128 (32,74) 224 (37,58) 67 (48,20) 13 (44,83) 0 (0) 432
Klebsiella pneumoniae 38 (9,72) 42 (7,05) 15 (10,79) 4 (13,79) 1 (8,33) 100
Pseudomonas aeruginosa 5 (1,28) 19 (3,19) 14 (10,07) 3 (10,34) 6 (50,00) 47
Enterobacter cloacae 2 (0,51) 15 (2,52) 6 (4,32) 1 (3,45) 1 (8,33) 25
Enterobacter aerogenes 4 (1,02) 12 (2,01) 4 (2,88) 0 0 20
Proteus mirabilis 0 14 (2,35) 1 (0,72) 0 0 15
Citrobacter freudii 0 4 (0,67) 2 (1,44) 2 (6,90) 1 (8,33) 9
Proteus vulgaris 2 (0,51) 3 (0,50) 1 (0,72) 0 0 6
Klebsiella oxytoca 0 3 (0,50) 0 0 0 3
Vibrio alginolytiсus 0 0 0 1 (3,45) 0 1
Staphylococcus aureus + Klebsi-
ella pneumoniae 4 (1,02) 3 (0,50) 0 0 0 7

Staphylococcus aureus + Pseudo-
monas aeruginosa 1 (0,26) 1 (0,17) 0 0 0 2

Staphylococcus aureus + Proteus 
vulgaris 1 (0,26) 0 0 0 0 1

Staphylococcus aureus + Entero-
bacter cloacae 0 1 (0,17) 0 0 0 1

Staphylococcus aureus + Helico-
bacter pylori 1 (0,26) 0 0 0 0 1

Staphylococcus aureus + Entero-
bacter aerogenes 1 (0,26) 0 0 0 0 1

Staphylococcus aureus + Pseudo-
monas aeruginosa 0 1 (0,17) 0 0 0 1

Staphylococcus aureus + Pseudo-
monas aeruginosa+ 
Citrobacter freudii

0 1 (0,17) 0 0 0 1

Total 391 (33,50) 596 (51,07) 139 (11,91) 29 (2,49) 12 (1,03) 1,167

ogy. 11-14-year-old children were about a quarter of the child 
population; among them 7.41% of cases of ADI were registered. 
15-17-year-old children were 13.71% of the child population; 
among them 2.83% of cases of ADI were registered.

According to the results of the research, every 36th child un-
der 1 year old living in Odesa region was hospitalized with GEC 
when an infectious causative agent was detected.

This does not exclude the participation of rotaviruse in the 
occurrence of ADI cases, in cases of GEC with an unidenti-
fied pathogen, including among children over 15 years old and 
adults, since not everyone is tested for viral pathogens.

Characteristics of the etiological structure of OKA in 2015-2017
We analyzed in detail etiological structure of ADI of hospital-

ized children in 2015-2017. In 2015, among 1,534 hospitalized 
children with ADI with a detected causative agent (including 
RVI), 449 children were under 1 year old (29.27%). 13 different 
bacterial causative agents were isolated from children of differ-
ent ages (Table 5).

Most often diarrheal diseases in people in this age group were 
caused by Staphylococcus aureus (55.90% of cases), Rotavirus 
(18.71%) and Klebsiella pneumoniae (11.36%), and other caus-
ative agents (14.03%).

In 2015, children aged 1-4 years represented 55.41% (850 out 
of 1,534) of the total number of hospitalized. The etiological 
structure was presented by the same causative agents, but rota-
virus disease is prevailing: Rotavirus (54.24% of all cases), St. 
aureus (21.29%), Kl. pneumoniae (10.24%), and other causative 
agents (14.23%).

5-10-year-old children were 12.91% of all hospitalized chil-
dren (198 out of 1,534). RVI was also predominant among 
children in this age group: Rotavirus (54.54% of all cases), St. 
aureus (14.65%), Kl. pneumoniae (13.13%), Proteus vulgaris 
(7.58%) and other causative agents (10.10%).

Hospitalized 11-14-year-old adolescents were 1.50% of 
the total number of hospitalized children (23 out of 1,534), 
15-17-year-old – 0.91% (14 out of 1,534). The etiological struc-
ture was represented by the following pathogens: Rotavirus 
(30.44% and 0% of all cases, respectively), St. aureus (17.39% 
and 28.57%), Kl. pneumoniae (17.39% and 42.86%), Pr. vul-
garis (13.04% and 7.14%), and other pathogens (21.74% and 
21.43%, respectively).

Thus, children from 0 to 1 year old and from 1 to 4 years 
old most often got ill ADI. In 2015, among 0–17-year-old chil-
dren, the leading in etiological structure of diarrheal diseases 
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Table 7. Etiological structure of detected causative agents from children hospitalized with ADI during 2017 

Causative agent
The numbers and proportions (%) of the detected causative agents 

from children of different age groups
0-1 1-4 5-10 11-14 15-17 Σ, total

Rotavirus 46 (25,59) 383 (35,63) 169 (50,15) 23 (33,82) 10(26,32) 631
Staphylococcus aureus 79 (45,66) 411 (38,23) 64 (18,99) 14 (20,59) 12(31,58) 580
Klebsiella pneumoniae 29 (16,76) 143 (13,30) 47 (13,95) 15 (22,05) 10(26,32) 244
E.coli 2 (1,16) 40 (3,72) 25 (7,42) 2 (2,94) 2 (5,26) 71
Pseudomonas aeruginosa 2 (1,16) 22 (2,05) 14 (4,15) 10 (14,71) 1 (2,63) 49
Enterobacter cloacae 3 (1,73) 20 (1,86) 7 (2,08) 1 (1,47) 0 31
Enterobacter aerogenes 5 (2,89) 10 (0,93) 5 (1,48) 0 2 (5,26) 22
Proteus mirabilis 0 13 (1,21) 3 (0,89) 0 0 16
Citrobacter freudii 1 (0,58) 6 (0,56) 0 2 (2,94) 0 9
Morganella morganii 1 (0,58) 0 0 0 0 1
Salmonella enteritidis 0 1 (0,09) 0 0 0 1
V.parahemolitiсus 1 (0,58) 0 0 0 0 1
Klebsiella pneumoniae + Rota-
virus 0 7 (0,65) 2 (0,59) 0 0 9

Staphylococcus aureus + Klebsi-
ella pneumoniae 2 (1,16) 6 (0,56) 0 0 0 8

Staphylococcus aureus + Rota-
virus 0 7 (0,65) 0 0 0 7

Pseudomonas aeruginosa + Kleb-
siella pneumoniae 1 (0,58) 1 (0,09) 1(0,3) 0 0 3

Staphylococcus aureus + Rotavi-
rus + Klebsiella pneumoniae 0 1 (0,09) 0 1 (1,47) 0 2

Staphylococcus aureus + Esch-
erichia coli 0 1 (0,09) 0 0 1 (2,63) 2

Staphylococcus aureus + Rotavi-
rus + Pseudomonas aeruginosa 0 1 (0,09) 0 0 0 1

Staphylococcus aureus + Entero-
bacter cloacae 0 1 (0,09) 0 0 0 1

Pseudomonas aeruginosa + 
Rotavirus 0 1 (0,09) 0 0 0 1

Staphylococcus aureus + Proteus 
mirabilis 1 (0,58) 0 0 0 0 1

Total 173 (10,24) 1,075 (63,65) 337 (19,95) 68 (4,03) 38(2,25) 1,689

was Rotavirus (43.02%), St. aureus (30.57%), Kl. pneumoniae 
(11.34%) and Pr. vulgaris (7.04%); the other pathogens, in gen-
eral, were 8.03%.

In 2016 among all hospitalized with ADI children, children 
under 1 year old were 33.50% (391 out of 1,167 people) (Table 
6). The most frequently in children of this age group diarrheal 
diseases were caused by: St. aureus (52.17% of all cases), Ro-
tavirus (32.74%), Kl. pneumoniae (9.72%), and other pathogens 
(5.37%).

In 2016, 1-4-year-old children were 51.07% of the total num-
ber of hospitalized (596 out of 1,167). Among the detected caus-
ative agents again prevailed: St. aureus (42.45% of all cases), 
Rotavirus (37.58%), Kl. pneumoniae (7.05%), and other patho-
gens (12.92%).

5-10-year-old children were hospitalized in 11.91% of cases 
(139 out of 1,167). Rotavirus infection was predominant in this 
age group: Rotavirus (48.20% of all cases), St. aureus (20.86%), 
Kl. pneumoniae (10.79%), Pseudomonas aeruginosa (10.07%), 

Enterobacter cloacae (4.32%) and other pathogens (5.76%).
11-14-year-old adolescents accounted for 2.49% of the total 

number of hospitalized children (29 out of 1,167), 15-17-year-
old – 1.03% (12 out of 1,167). The etiological structure of caus-
ative agents: Rotavirus (44.83% and 0%, respectively), St. au-
reus (17.24% and 25.00), Kl. pneumoniae (13.79% and 8.33%), 
Ps. aeruginosa (10.34% and 50.00%), Ent. cloacae (3.45% 
and 8.33%), Citrobacter freudii (6.90% and 8.33%), and other 
pathogens (3.45% and 0%).

Thus, children aged 0-1-year-old and 1-4-year-old most of-
ten got ill. In 2016, the leading causative agents isolated from 
children (0-17-year-old) with diarrheal diseases were: St.aureus 
(42.33%), Rotavirus (37.02%), Kl. pneumoniae (8.57%), Ps. ae-
ruginosa (4.03%); other causative agents accounted for 8.05% 
of the total number of children.

In 2017, among 1,689 children hospitalized with the diagnosis 
of ADI were 173 children under 1 year old (10.24%) (Table 7). 
Most often in children in this age group St. aureus was detected 
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– 45.66%, slightly less: Rotavirus (25.59% of cases), Kl. pneu-
moniae (16.76%), and other pathogens (11.99%).

1-4-year-old children were 63.65% (1,075 out of 1,689) of 
the total number of hospitalized in 2017. The following patho-
gens were detected: St.aureus (38.23% of all cases), Rotavirus 
(35.63%), Kl. pneumoniae (13.30%), E. coli (3.72%), other 
pathogens (9.12%).

5-10-year-old children were hospitalized in 19.95% of cases 
(337 out of 1,689). The rotavirus infection was the prevailing 
cause of ADI among the hospitalized children of the specified 
age group: Rotavirus (50.15% of cases), St. aureus (18.99%), 
Kl. pneumoniae (13.95%), E. coli (7.42%) and other activators 
(9.49%).

11-14-year-old adolescents were about 4.03% of the total number 
of hospitalized children (68 out of 1,689), 15-17-year-old – 2.25% 
(38 out of 1,689). The etiological structure was represented by: Ro-
tavirus (33.82% and 26.32%, respectively), St. aureus (20.59% and 
31.58%), Kl. pneumoniae (22.05% and 26.32%), Ps. aeruginosa 
(14.71% and 2.63%), E. coli (2.94% and 5.26%) and other patho-
gens (5.89% and 7.89%, respectively).

Thus, in 2017, children from 1 to 4 years old and from 5 to 
10 years old most often got ill ADI. In 2016, the leading patho-
gens detected in 0-17-year-old children with diarrheal diseases 
were: Rotavirus (37.36%), St. aureus (34.34%), Kl. pneumoniae 
(14.44%), E. coli (4.20%), Ps. aeruginosa (2.90%), other patho-
gens (6.76%).

We carried out a examine of 228 fecal samples for virus anti-
gens using chromatographic tests. The material was taken from 
patients hospitalized during the summer period from June to 
August 2016. 339 examines were carried out in total. Among 
the examined patients were 134 women and 94 men. It was ex-
amined: on Rotavirus antigens – 100 samples, 15 of them are 
positive (15.00%); on the Norovirus Genogroups 1 and 2 – 228 
samples, 15 of them are positive (6.58%); Astrovirus – 1 sample, 
the patient with a RVI had a positive result; Adenovirus – 10 
samples were examined, with no positive results.

Thus, antigens of 31 viruses (13.60%) were detected in 228 
samples of test material. In one sample, Rotavirus and Astrovi-
rus antigens were detected.

Genotyping of the circulated rotavirus strains on territory of 
the Odessa region was performed, and found their wide variety: 
5 common rotavirus strains – G1P [8], G3P [8], G4P [8], G9P 
[8], G2P [4], and 6 uncommon rotavirus strains: G1P [4], G6P 
[9], G3P [9], G12P [6], G12P [8], G4P [4]. 

In 2015, two strains dominated: G4P [8] – 32.5% and G1P [8] 
– 23.0%; in 2016, the dominant strains were: G1P [8] – 46.7% 
and G3P [8] – 26.7%. Infection of children under 2 years old 
with arotavirus G1 [8] P strain was accompanied by a more hard 
clinical course, with diarrhea duration of 1.5-2 days in average 
longer than wit other strains of rotaviruses.

Conclusion. 1. The catalogue of bacterial causative agents, 
isolated from ADI patients, registered in Odesa region during 
the study period, was presented 18 pathogens, the roster of 
which from year to year could change very slightly. Domination 
of such pathogens as St.aureus, Kl.pneumoniae, Ps.aeruginosa, 
E.coli, Pr.vulgaris, Ent.cloacae was registered, and in some 
cases the mixed infection was noted at which 2 and more caus-
ative agents were isolated from a patient’s fecal sample (2016 
– 1.29%; 2017 – 2.07%). 

2. During 2016-2017 the mixed infection was registered in 54 
patients. Bacterial-virus associations of causative agents were 
noted in 20 samples and presented: St. aureus, Kl. pneumoniae, 
Ps. Aeruginosa and Rotavirus. 

3 Frequency of detection of rota-, noro-, adenovirus antigens 
in the examined fecal samples of adult patients were 13.60%. 

4. A wide variety of rotaviruses circulate in the territory of the 
Odesa region. In 2015-2016 the predominant strains were: G4P 
[8], G1P [8] and G3P [8].

5. Modern feature of the epidemic process of ADI in Odessa 
region is a wide variety of both, viral and bacterial causative 
agents, and their multiple combinations. 
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SUMMARY

MODERN ETIOLOGICAL STRUCTURE OF ACUTE 
GASTROENTEROCOLITIS IN THE SOUTHERN 
UKRAINE

1Kozishkurt O., 1Babienko V., 1Golubyatnikov M., 
2Amvrosieva T., 1Maksymenko Yu., 1Savchuk A.
 
1Odessa National Medical University, Department of General 
and Clinical Epidemiology and Biosafety, Ukraine; 2The Repub-
lican Research and Practical Center for Epidemiology and Mi-
crobiology, Minsk, Republic of Belarus

The etiological structure of the acute diarrhoeal infections 
among the population of the Odessa region during 2015-2017 
was analyzed. Based on the registered cases, an assessment of 
the frequency of hospitalization of sick persons from differ-
ent age groups was undertaken. The most frequent pathogens 
from 18 detected bacterial causative agents were St. aureus, Kl. 
pneumoniae, Ps. aeruginosa, E. coli, Pr. vulgaris, Ent.cloacae. 
During 2016-2017 the mixed infection was detected in 54 fe-
cal samples. Bacterial-virus associations were detected in 20 
samples and were presented in St. aureus, Kl. pneumoniae, Ps. 
Aeruginosa and Rotavirus. During the summer period of 2016, 
the detection rate of rota-, noro-, adenovirus antigens in the ex-
amined fecal samples of adult patients was 13.60%. According 
to the results of genotyping of the circulating rotaviruses strains 
in 2016, strains G1P[8] (46.70%) and G3P[8] (26.70%) are most 
commonly detected. 

Keywords: aetiological pattern, acute diarrhoeal infections.

РЕЗЮМЕ

СОВРЕМЕННАЯ ЭТИОЛОГИЧЕСКАЯ СТРУКТУ-
РА ОСТРЫХ ГАСТРОЭНТЕРОКОЛИТОВ НА ЮГЕ 
УКРАИНЫ

1Козишкурт Е.В., 1Бабиенко В.В., 1Голубятников Н.И., 
2Амвросьева Т.В., 1Максименко Ю.А., 1Савчук А.И. 

1Одесский национальный медицинский университет, ка-
федра общей и клинической эпидемиологии и биобезопас-
ности, Украина; 2РНПЦ эпидемиологии и микробиологии, 
Минск, Республика Беларусь 

Целью исследования явилось изучение современной этио-
логической структуры острых гастроэнтероколитов. Основ-
ными материалами послужили годовые и месячные отчеты 
об инфекционной и паразитарной заболеваемости общего и 
детского населения (формы №1, №2), предоставленные ГУ 
«Лабораторный центр МЗ Украины в Одесской области» за 
2015-2017 гг. – 6 отчетов и 4390 статистических карт (форма 
№ 066/о) выбывших из стационара больных, госпитализиро-
ванных с осторой кишечной инфекцией  (ОКИ) в Одесскую го-
родскую клиническую инфекционную больницу» в 2015-2017 
гг. Для определения антигенов рота-, норо-, адено-, астрови-
русов в образцах фекалий использовали хроматографические 
экспресс-тесты фирмы Фармаско (Италия).

Проанализирована этиологическая структура ОКИ сре-
ди населения Одесской области на протяжении 2015-2017 
гг. Проведена оценка частоты госпитализации заболев-
ших лиц различных возрастных групп с учетом зареги-

стрированных случаев. Из 18 выделенных бактериаль-
ных возбудителей наиболее часто встречались: St. aureus, 
Kl. pneumoniae, Ps. aeruginosa, E. coli, Pr. vulgaris, Ent. 
сloacae. На протяжении 2016-2017 гг. смешанное инфи-
цирование обнаружено в 54 пробах фекалий. Бактериаль-
но-вирусные ассоциации отмечены в 20 пробах и пред-
ставлены: St. aureus, Kl. pneumoniae, Ps. Aeruginosa и 
Rotavirus. Проведено исследование 228 образцов фека-
лий от взрослых пациентов с ОКИ, находившихся на 
стационарном лечении в июне-августе 2016 г. Возраст 
заболевших составил от 19 до 88 лет. Частота выявле-
ния антигенов: рота-, норо-, аденовирусов в исследо-
ванных пробах фекалий взрослых пациентов в летний 
период 2016 г. составила 13,60%. Результаты геноти-
пирования выявленных ротавирусов предоставлены 
вирусологической лабораторией ГУЛЦМЗУ в Одесской 
области. Генотипирование выявленных в 2016 г. рота-
вирусов выявило доминирование генотипов G1P[8] – 
46,70% и G3P[8] – 26,70%. 

Современной особенностью эпидемического процесса 
ОКИ в Одесской области является широкое разнообразие 
как вирусных, так и бактериальных возбудителей и их мно-
жественные сочетания. 

reziume

mwvave enterokolitebis Tanamedrove etiologi-
uri struqtura samxreT ukrinaSi

1e.koziSkurti, 1v.babienko, 1n.golubiatnikovi, 
2t.amvrosieva, 1i.maqsimenko, 1a. savCuki

1odesis erovnuli samedicino universiteti, zogadi 
da klinikuri epidemiologiis da biousafrTxoe-
bis kaTedra, ukraina; 2epidemiologiisa da mikro-
biologiis respublikuri samecniero-praqtikuli 
centri, minski, respublika belorusi

kvlevis mizans warmoadgenda mwvave enteroko-
litebis Tanamedrove etiologiuri struqturis 
Seswavla. ZiriTad masalad gamoyenebuli iyo 
saerTo da bavSvTa mosaxleobis infeqciuri da 
parazituli avadobis wliuri da yovelTviuri 
angariSebi (forma ##1,2), warmodgenili ukrain-
is odesis olqis laboratoriuli centris mier 
2015-2017  ww.-is mixedviT – 6 angariSi da 4390 
statistikuri ruka (forma #066/o) pacientebisa, 
romelnic 2015-2017  ww. hospitalizebuli da gawer-
ili iyvnen odesis saqalaqo klinikuri infeqciuri 
saavadmyofodan. rota-, noro-, adeno- da astrovi-
rusebis antigenebis gansazRvrisaTvis fekaliebis 
nimuSebSi gamoyenebuli iyo “farmaskos” firmis 
(italia) qromatografiuli eqspres-testebi. 
Sefasebulia daavadebulTa hospitalizaciis 

sixSire sxvadasxva asakobriv jgufSi daregis-
trirebuli SemTxvevebis gaTvaliswinebiT. gamo-
yofili 18 baqteriuli gamomwvevidan yvelaze 
xSiri iyo: St. aureus, Kl. pneumoniae, Ps. aeruginosa, E. 
coli, Pr. vulgaris, Ent. сloacae. 2016-2017  ww. Sereuli 
dainficireba dadgenilia fekaliebis 54  sinjSi. 
baqteriul-virusuli asociaciebi aRniSnulia 20 
sinjSi da warmoadgenilia St. aureus-, Kl. pneumo-
nia-, Ps. Aeruginosa- и Rotavirus-iT. gamokvleulia 2016 
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wlis ivnis-agvistoSi stacionarul mkurnaloba-
ze myofi mwvave nawlavuri infeqciT mozrdili 
pacientebis (asaki – 19-88 weli) fekaliebis 228 
nimuSSi. rota-, noro- da adenovirusebis anti-
genebis gamovlenis sixSirem mozrdil pacinteb-
Si 2016 wlis zafxulis periodSi Seadgina 13,6%. 
gamoyofili rotavirusebis genotipirebis Sede-
gebi warmodgenilia odesis olqis virusologi-

uri laboratoriis mier. 2016 wels gamovlenili 
rotavirusebis genotipirebiT dadgenilia G1P[8] 
– 46,70% da G3P[8] – 26,70% genotipebis dominireba.
mwvave nawlavuri infeqciebis epidemiuri pro-

cesis Tanamedrove Taviseburebas odesis olqSi 
warmoadgens rogorc virusuli, aseve, baqteriuli 
gamomwvevebis da maTi uxvi kombinaciebis farTo 
mravalferovneba.

DEVELOPMENT AND ADAPTATION 
OF DIETARY ASSESSMENT TOOLS FOR ELDERLY IN GEORGIA  

Malazonia M., Dvali G., Tabagari S., Tabagari N.

David Tvildiani Medical University, Tbilisi, Georgia

The older population is the most rapidly growing sector of 
society worldwide and, according to experts’ prognosis, in some 
developed countries elderly will outnumber younger people in 
the near future [7]. A similar tendency is observed in Georgia. 
However, little attention has been paid to nutrition assessment, 
including dietary aspects of the Georgian elderly population and 
this issue has not yet been studied. Decreased appetite, depres-
sion, cognitive impairment, polypharmacy, inadequate socio-
economic conditions, chewing and swallowing problems, lone-
liness are common potential nutritional risks for older people 
[2]. The maintenance of health, functional independence and 
quality of life in elderly requires adequate understanding of nu-
trition needs of older people [7]. According to ABCD approach 
[9], dietary assessment is an essential method for evaluating the 
individual and population’s nutritional status in combination 
with anthropometric, laboratory, and clinical assessment.

For comprehensive dietary assessment of elderly is crucial 
correctly gathering of essential data, which requires the selec-
tion of the most appropriate/relevant questionnaires.

Thus, the aim of our study was to collate and analyze dietary 
assessment tools in order to adapt nutrition knowledge question-
naires for evaluation of the nutritional status of elderly popula-
tion in Georgia.

Material and methods. “Compilation, development and ad-
aptation of dietary assessment tools for elderly in Georgia” is the 
part of the research on the assessment of the nutritional status of 
practically healthy elderly people in Georgian population which 
was planned at the David Tvildiani Medical University, Tbilisi. 

In our cross-sectional study we applied different dietary eval-
uation methods and characteristics. To choose an adapted ver-
sion we have analyzed more than 150 questionnaires of 15 types 
(https://www.nutritools.org/tools) [5,9], by following 3 steps: 1. 
Diet questionnaires for general/common appointment; 2.among 
them we have separated questionnaires available in practice and 
relevant/valid to our research design (more than 100 question-
naires of 7 types), and finally, 3. diet questionnaires and screen-
ing tools special for elderly (more than 20 questionnaires of 4 
types.). Therefore, we selected the following methods:

Methods 
- Histories [3,9]. of study participants – reflecting: the health 

state (Health/Medical history), the social and economic situa-

tion/condition of the person (Social-economic history); informa-
tion on the use of medicines (Drug/Medication history).

- Diet history [3,4,9] – gathered information on eating circum-
stances, nutritional habits, behavior, traditional pattern and food 
choice (e.g. favorite or disliked/hated food), also life style fac-
tors, especially physical activity in relation with nutrition.

-Food Frequency Questionnaire [5,11]. - before the start of the 
research were created a list o f foods and dishes that are tradi-
tionally used by the elderly in Georgia. 

- Multiple pass 24-hour recall [6,13]– 4 times with a 2-3 day 
interval, in 4 nonconsecutive days including at least one week-
end, using 5 distinct passes or 5 steps: step 1. “Quick list” – a 
list of foods and beverages consumed during the previous 24 
hours is collected; step 2. “forgotten foods” – probes the foods 
possibly forgotten during previous step; step3. “ time and occa-
sion” for each food is collected; step 4. ‘detail cycle” – detailed 
description, amount, and additions for each food is collected; 
step 5. “final probe” – probes for anything else consumed in the 
previous 24 hours.

The questionnaires (see also FFQ) were interviewer-admin-
istered, filled face to face, using a surrogate source (e.g. family 
member, relatives, carers) to verify information. Quantities of 
consumed foods were estimated by means of following tools: 
food models, pictures of foods, standard household measuring 
cups, spoons, etc.

- Mini Nutritional Assessment Short Form (MNA-SF) [2,10]. 
as Malnutrition risk Screening tool in elderly.

For final adaptation and testing purpose of selected and com-
piled/developed questionnaires we have used the study group 
formed for the nutritional status assessment in Georgian healthy 
elderly (Study group ≥ 60 y (n=75) - men (n=14) and women 
(n=61); Subgroup <75 y (n=64) - men (n=9) and women (n=55); 
Subgroup 75+ y (n=11) - men (n=5) and women (n=6)). 

At the moment of the research start (2011) universal health 
care program did not work (http://www.euro.who.int/en/coun-
tries/georgia/news/news/2018/6/working-towards-universal-
health-coverage-in-georgia) that’s why we have proposed to 
the elderly from several organizations/unions to participate in 
the study. Based on preliminary data, more than 500 persons 
have been selected. Finally the research/study group has been 
developed using the exclusion criteria and people with follow-


