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Abstract. The etiological structure and peculiarities of clinical and epidemiological
manifestations of acute intestinal infections in hospitalised children are studied. A retrospective
study of the case histories of 2479 children hospitalised with the clinic of acute intestinal
infection was carried out. All patients underwent standard laboratory examination, including
clinical, biochemical, instrumental diagnostic methods, bacteriological and molecular-
biological studies to verify the causative agent. The epidemiological anamnesis of all children
was clarified, and the frequency of background and concomitant diseases was studied. The
diagnosis of intestinal infection was verified in 925 children (38%). Bacterial intestinal
infections were detected in 610 (65 % of the transcripts).
Key words: acute intestinal infection, viral diarrhoea, bacterial infections, concomitant
intestinal infection.
O‘TKIR ICHAK INFEKSIYALARI: GOSPITALIZATSIYA QILINGAN BOLALARDA
KLINIK-ETIOLOGIK SPEKTR
Annotatsiya. ['ocnumanuzayus KuiuHean 001a1apoa YMKUp U4axK UH@EKYUsIapUHUHS
IMUONIOSUK MYZUTUWU 80 KIUHUK-INUOEMUOTIOUK HAMOEH OVIUUL XYCYCUSMAAPU YP2aAHULOU.
Vmxup uvax ungexyuscu xuunuxacu 6unan cocnumanuzayus xununean 2479 nagap 6onanumne
KACAIIUK Mapuxu pempocnekmué mapzoa ypeanunou. bapua 6emoprapea Ky3eamyeuunu
AHUKIIAW YYYH KIUHUK, OUOXUMUSGUL, UHCIPYMEHMAl OUACHOCMUKA YCYLIapu, 6aKkmepuoiocux
8a MONEKYAP-OUONI02UK MAOKUKOMIAPHU 3 U4uea 0j1ean CManoapm 1abopamopus. meKuupyeu
ymxazunou. bapua Oonanapnume snudemuonocux aHamuesu AHUKIAHOU, ACOCULL 84 EHOOUL
KacannukiapHune yupaw oapaxcacu ypeanunou. “‘HMuax ungpexyusacu” mawxucu 925 nagap (38
%) 6onanapoa macouxnanou. bakmepuan uuax ungpexyusinapu 610 naghap (maxnun Kunumeaw
Hamuodicanapuumne 65 %u) bonarapoa aHuKIaHoOU.
Kanum cyznap: Ymxup uvax ungexyuscu, eupyciu ouapes, 6axmepuan ungexyuaniap,
EHOOW UYaK uHghexyuscu.
OCTPBIE KMIIEYHBIE MHOEKIUA: KJIMHUKO-3TUOJIOT'MYECKUHN CIHEKTP
Y TOCIIUTAJIM3UPOBAHHBIX JIETEM
Annomayusn. Ilpeocmasienvl pe3yibmamol UCCIEO0BAHUS IMUOLOLUYECKOU CMPYKMYPbl
U KIUHUKO-INUOEMUONIOSUHLECKUX — OCODEHHOCmell — OCMpPbIX — KUWEeUYHbIX — UHpeKyuti  y
20CnUManu3upo8anuvix oemel. Ilposedeno pempocnekmusHoe uccied08anue ucmopuii 6one3Hu
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2479 Oemetl, 20CNUMANUZUPOBAHHBIX C KIUHUYECKUMU NPOSGIECHUAMU OCMPOU  KUUEeYHOU
unexyuu. Bce nayuenmol npownu KOMnieKcHoe 1abopamoproe obciedosanue, 8KIOYAUiee
KAUHUYEeCKUe, OuoXumMuyeckue U UHCMPYMEHMANbHblE Memoobl OUACHOCMUKY, A MAKiCe
baxkmepuonocuyeckue U MOJNEKYIAPHO-0UOI02UYEeCKUe UCCAe008aHUs O  UOeHmupuKayuu
6030youmens. J{na kaxcooeo pebenka Obll COOPAH SNUOEMUONOSUYECKUL AHAMHE3 U U3VYeHd
yacmoma CONYmMcmeYIOWux u @QoHosvix 3aboneeanuil. /[uacno3 Kuuieuno uHgexyuu Ovli
noomeepocoen y 925 oemeii (38%). bakmepuanvhvle Kuuieunvle ungexkyuu OvbiiU BbIsAGIEHbL Y
610 uenosex (65% cayuaes c ycmanogieHHOU Smuoao2ueli).

Knwoueevie cnosa: ocmpas xuweunas ungexyus, supychas ouapes, OakmepuaibHvle
uHpexyuy, Conymcmeyrouwas KUeyHas UHQeKyus.

"Monobacterial etiology of AKI was established in 505 children (82% of bacterial
infections), while 82 patients (18%) were diagnosed with mixed bacterial infection. Among the
decoded cases of acute respiratory viral infection, the proportion of diarrhea of viral origin was
26% (241 patients), with a predominance of rotavirus infection (48% of all viral infections). In
560 children (22%), acute intestinal infection developed against the background of chronic
somatic pathology; concomitant diseases were detected in 468 (20%) patients.

In 41% of hospitalized children, the etiology of AKI was established. Bacterial infections
were diagnosed more frequently, while the etiology remained unclear in 39% of patients. In
mixed intestinal infections, 14 different combinations of bacteria were identified, with more
frequent associations of opportunistic microorganisms. To improve the accuracy of the diagnosis
of intestinal infections, it is recommended to make more extensive use of modern diagnostic
techniques.

Intestinal infections remain one of the most common groups of infectious diseases in
children. The peak incidence occurs in children under 5 years of age, with more than 123 million
patients requiring medical care each year, and 9 million children requiring hospitalization [1, 2].

The economic damage from intestinal infections is also significant, since acute intestinal
infections (AKI) rank II-III among the causes of childhood mortality from infectious diseases
second only to acute respiratory viral infections and HIV infection [3, 4]. More than 700,000
cases of diarrhoeal diseases are registered annually in the Russian Federation. OCI is
characterized by polyethology: viruses, fungi, bacteria, and protozoa can be their causative
agents [5]. Currently, the structure of intestinal infections is dominated by viral diarrhea;
bacterial and protozoal lesions of the gastrointestinal tract are detected in 1.5-15% of cases [6,
7]. About 139 million cases of rotavirus infection are registered annually in the world [9], while
in developed countries this disease affects older children more often than in developing countries
[8]. In Russia, rotavirus etiology is more common among viral gastroenteritis, while
gastroenteritis of norovirus etiology takes the second place [1]. The role of astro-, adeno - and
other viruses in the structure of non-bacterial gastroenteritis is actively studied: antibodies to
astroviruses were detected in 71-75% of cases when examining children aged 3-10 years [2, 3].In
modern conditions, the role of opportunistic microorganisms in the structure of intestinal
infection pathogens is increasing [4].
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This is facilitated by the violation of environmental safety, frequent, sometimes
irrational, use of antibacterial drugs and other medicines that reduce the body's immunity [5].

According to S. M. Alabov and M. N. Yakushenko, the frequency of combined
pathologies in patients with diarrhoeal diseases is increasing [1]. The etiological causes of mixt-
infections are both representatives of the same family and representatives of different families
and larger taxa and kingdoms: associations of pathogenic and opportunistic microorganisms,
viruses and bacteria, bacteria and fungi are detected [6]. Thus, intestinal infections retain their
importance in infectology, the structure of diarrhoeal diseases undergoes changes, the study of
the etiology and clinical course of gastroenteritis of infectious origin is an urgent problem at
present. Aim of the study: to investigate the etiological structure, epidemiological and clinical
features of acute intestinal infections in hospitalised children. Materials and Methods The study
included 2379 children aged from 1 month to 4 years who were under treatment in the paediatric
infectious diseases department of the Penza Regional Clinical Centre for Specialized Medical
Care. All patients underwent laboratory examination, including clinical blood and urine tests,
biochemical parameters, stool coprogram examination. Instrumental methods (ultrasound
examination of abdominal cavity organs, radiological methods) were included in the examination
when indicated. Aetiological diagnosis was made using bacteriological method (sowing on dense
nutrient media) and polymerase chain reaction (PCR) to determine RNA of viruses (rota-, noro-,
astro- and enteroviruses) in faeces. To exclude hospital-acquired infection, faecal sampling for
examination was performed on the first two days of admission to the hospital. The diagnosis of
intestinal infection caused by opportunistic flora was made when bacterial counts of more than
105 CFU/g of faeces were determined. Statistical analysis and data processing were performed
using standard Statistica 7 software. Mean values (M) and standard deviations of the mean (m)
were estimated.

"The diagnosis of intestinal infection was confirmed in 928 children (39%). Bacterial
intestinal infections were detected in 601 (64.8% of patients with established etiology)patients.:
monobacterial infections were diagnosed in 511 children (84% of bacterial infections), and 90
(16%) patients were found to have a mixed bacterial infection. Staphylococcal enterocolitis
prevailed in the structure of monobacterial AKI — 170 (33.7%) cases, salmonellosis was
diagnosed in 24 (4.3%) children, dysentery (Flexner and Sonne) — in 11 (2.3%) children,
klebsiellosis was detected in 89 (17.4%) cases, proteus-in 74 (14.1%), enterobacter — in 70
(13.7%) patients. 74 (14.5%) children were diagnosed with diseases caused by citrobacter,
Pseudomonas aeruginosa, hafnea, acinetobacter and enterococci.

In 90 cases of combined intestinal infections, 14 different combinations of bacteria were
detected; the most common associations were staphylococci and klebsiella (24 children-26.7%),
staphylococci with proteus (19 children — 21.1%) and staphylococci with enterobacter (14
children — 15.6%). Mixed infection of Pseudomonas aeruginosa and Staphylococcus was
detected in 8 (8.9%) patients, Staphylococcus and salmonella — in 5 (5.6%), Staphylococcus and
Citrobacter-in 5 (5.6%), proteus and klebsiella - in 7 (7.8%), staphylococcus and dysentery-in 2
(2.2%) patients. In 2 (2.2%) patients, the disease was caused by an association of three bacteria:
Staphylococcus aureus + Flexner's dysentery + Citrobacter and Staphylococcus aureus + Sonne's
dysentery + Klebsiella.
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Each combination of microorganisms: klebsiella and Sonne dysentery, Salmonella and
proteus, Sonne dysentery and citrobacter, Staphylococcus and acinetobacter was detected in 1
(1.1%) child.

The proportion of viral diarrhea among the diagnosed acute respiratory infections was
25.7% (239 patients).: rotavirus infection was diagnosed in 118 children (49.4% of viral
infections), norovirus gastroenteritis-in 78 (32.6%), astrovirus infection — in 12 children (5%),
enterovirus infection — in 3 (1.2%). Viral associations were found in 28 (11.7%) patients:
rotaviruses and noroviruses — in 19 children, rotaviruses and astroviruses — in 6 people,
noroviruses and astroviruses — in 2 patients. Three viruses (rota, noro, and astrovirus) were
detected simultaneously in 1 child. The low level of verification of acute intestinal infections of
viral etiology is explained by the fact that not all patients underwent laboratory testing by PCR.
Mixed forms of acute intestinal infections involving viruses and bacteria were detected in 88
children (9.5% of the confirmed cases). In 1451 (61%) patients, the etiology of intestinal
infection was not established. Epidemiological history revealed contact with diarrhoeal diseases
in 700 (29.5%) children: in 474 (19.1%) with relatives, in 166 (6.9%) with sick children,
including in a preschool institution, and in 60 (2.7%) patients - in-hospital infection during
hospitalisation for another disease. In 609 (25.8%) children, acute intestinal infection developed
against a background of chronic somatic pathology.

Thus, background pathology was more frequently registered in the groups of children
with bacterial and mixed infections (28.8 and 26.1 %, respectively). Associated diseases were
detected in 471 (19.8 %) children: acute tonsillitis - in 30 (1.3 %), pneumonia - in 58 (2.4 %),
acute respiratory viral infection - in 224 (9.4 %), acute bronchitis - in 78 (3.3 %), stomatitis - in
19 (0.8 %), infectious mononucleosis - in 17 (0.7%), enterobiasis - in 9 (0.4%), conjunctivitis -
in 12 (0.5%), sinusitis - in 4 (0.2%), acute pyelonephritis - in 20 (0.8%) patients. Associated
diseases were more frequent in children with viral diarrhoea - in 58 (24.3% of viral) cases, while
among patients with intestinal infections of bacterial origin - in 113 (18.8% of bacterial) patients,
and in 328 children (20.1% of diarrhoea of unknown aetiology). The clinical picture of the
diseases was determined by the severity of intoxication, dyspeptic, intestinal syndromes and the
degree of exicosis. The study revealed the following clinical features of viral diarrhoea. The
mean age of children with enteritis of viral aetiology was 21.8 + 7.9 months; rotavirus infection
affected younger children: mean age was 17.9 £ 7.0 months, norovirus and astrovirus were
detected in older patients (24.0 = 8.4 and 22.1 + 6.9 months, respectively). The mean age of
children with mixed-virus infections was 21.9 £+ 8.1 months. The time of hospital stay ranged
from 4 to 11 days, with an average bed-day of 7.7 = 2.7 days. The severity of the children's
condition was assessed by the severity of the intoxication syndrome and the degree of
dehydration. The vast majority of children (210 children, 87.6 %) had an average degree of
severity of the disease. Increase of body temperature to febrile values in the first two days of the
disease was registered in 10 (8.5 %) children with rotavirus infection and in 5 (17.8 %) patients
with mixed diarrhoeal viral diseases. Subfebrile fever was noted in 38 (32.2 %) patients with
rotavirus enteritis, in 14 (16.1%) children with norovirus infection and in 9 (32.1 %) patients
with mixt-diarrhoeal diseases.
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Dehydration of various degrees was detected in all hospitalised patients with viral
gastroenteritis. Excicosis of I degree was observed in 211 (88 %) patients, excicosis of II degree
-in 30 (12 %) children.

"Monobacterial intestinal infections were detected in 511 children. The mean age of the
patients was 18.9 = 7.9 months. The distribution of patients by disease severity was as follows:
mild was observed in 34 (6.6%) children, moderate — in 399 (78.1%), severe — in 78 (15.3%)
children. Grade I-II exicosis was registered in 419 (82%) patients, grade II exicosis — in 92
(18%) children. Intestinal damage by the type of gastroenteritis was observed in 342 (66.9%)
patients, enterocolitis and gastroenterocolitis — in 169 (33.1%) children.

Clinical features of combined bacterial intestinal infections were studied (n=90). The
average age of hospitalized children was 21.2 £ 6.6 months. The duration of hospitalization
varied from 7 to 15 days, and the average length of hospital stay was 10.3 + 1.4 bed days. The
disease was mild in 4 (4.4%) children, moderate in 68 (75.6%), and severe in 1 (20%). Various
degrees of dehydration were detected in all patients: 60 (66.7%) children had I — II degree
exicosis, 25 (31.1%) patients had II degree dehydration, and 2 (2.2%) children had II-III degree
exicosis. In 82 (93.3%) children, the disease was accompanied by fever in the first days, in 19
(21.1%) patients, the temperature exceeded 38.7 °C.

Analysis of the nature of stool in the acute period of the disease showed that enteritis was
observed in 33 (36.6%) children, enterocolitis — in 53 (56.7%), including 6 (6.7%) patients with
hemocolitis. The most severe course of the disease was observed with a combination of
salmonellosis and staphylococcal infection, as well as with a mixed infection caused by Shigella
sonnei and Klebsiella oxytoca.

Conclusion: the etiology of acute intestinal infections was established in 39% of
hospitalized children. Bacterial infections were diagnosed more often — in 601 (64.8% of
decoded) patients. Among bacterial infections, monobacterial infections were diagnosed in 511
children (85%), while mixed bacterial infections were detected in 90 (15%) patients. In children
with combined intestinal infections, 14 different combinations of bacteria were identified; the
most common associations of staphylococci with other opportunistic microorganisms were
recorded. Viral diarrhoea was diagnosed in 239 (25.7%) patients, the most common being
rotavirus infection (49.4% of viral infections). Background diseases were detected in 25.4% of
patients; pathology was more often registered in groups of children with bacterial and mixed
infections. The low level of verification of intestinal infections, especially viral infections,
requires a wider introduction into clinical practice of a modern and inexpensive method for
verifying pathogens -immunochromatography.
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