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Etiological structure of infectious agents in the urinary tract among children 

The article presents the results of the research of etiological structure of urinary tract infection among 
children. Out of the total number of urological and nephrological sick children`s research, it is defined that 
283 microorganisms selected from the urine were found. 63.2 % of the total number of children in 
nephrological department is related to only urological diseases. In recent, there has been an open trend to 
increase a frequency of diseases of the urinary system. Over the past five years, the number of diseases of the 
genitourinary system in urban children in Kazakhstan has increased to 65 %.The review shows that 
inflammatory diseases of kidneys and urinary tract take the second place after acute respiratory diseases of 
upper breathing tract. In this work, it is established that a causative agent of urinary system infection among 
children is pathogenic, as well as relative-pathogenic microorganisms. As it is shown, the leading etiological 
agent of uroinfection is Staphylococcus epidermidis (13.9 %), Escherichia coli (12.2 %), Enterobacter 
cloacae (7.8 %). In some cases, streptococcus are excreted. Also, there were dominant pathogens of 
nephroinfection among children such as Escherichia coli (21.1 %), Enterococcus faecalis (9.6 %), 
Staphylococcus epidermidis (20.1 %). Some types of Candida fungi in the formation of the urinary tract and 
kidney infection (mostly C.albicans (9.5 %), C.kruseae (8.1 %), C.glabrata (5.6 %) pathogens) are observed 
in the study of urine in children. During the general research, it was found that the etiological agents of 
urinary system among children consist of a huge microbiological spectrum, especially among children living 
in urban areas. 

Keywords: urinary tract infections (UTI), etiology, microflora, accretions, bacteriuria, uropathogen, 
pyelonephritis, nephrology. 

 
The prevalence of urinary tract infections (UTI) among children remains as an important issue in 

pediatric nephrology, because this group of diseases takes the first place in the structure of nephropathy 
compared to other types of glomerulonephritis and kidney disease [1–5]. 

According to the statistics in recent years of ХХ century, latent current pyelonephritis (PN) occurs in 2–
22 % and asymptomatic forms of bacteriuria have occurred only in 1–3 % of healthy girls, and UTIs are re-
lated to the diseases that do not pose a serious threat to children's health [6–8]. 

And in the recent five years of the XXI century, these indicators have increased from 5 % to 12 % in 
one city in Kazakhstan, and even the surgical treatment of some recurrent forms of UTIs and structural 
abnormalities of the urinary tract have caused one of the most complex and dangerous problems in children's 
lives [9, 10]. 

In spite of the achievements of theoretical and practical nephrology, the world and Kazakhstan are 
showing high rates of the prevalence of infectious diseases of the urinary system among children. According 
to statistics, over the recent five years, the incidence of UTIs among children has increased 1.8 times among 
children under 14 years, and 2 times among adolescents [11]. The reason for this is the first emerging or 
developing symptoms in the physiology of adolescents in the past, but, at present, UTIs are also visiblein 
young children and newborns. 

Based on the research, it was found that the frequency of nephrological and urological diseases among 
children and adolescents in the cities of the Irtysh region was due not only to their genetic and medical 
factors, but also to technogenic pollution of water and air basins [12, 13]. 

According to this, we are considering a special assessment of the various risk factors that contribute to 
the development of nephrological and urological diseases of children in the Irtysh region. 

The growth rate of statistics shows the highest level for the last three years in the cities on the territory 
of the Irtysh River (Karaganda city) [14]. 

While assessing the taxonomic structure of the agents of this pathology in children, it is known that the 
microorganisms of Enterobacteriaceae (up to 80–90 %) family takes the basic place in the spectrum of bacte-
rial uropathogens. In particular, E. coli is a definite leader. 

The flora of gram-positive cocci (about 10–20 %) takes the second place, mainly were the bacterias of 
Enterococcus and Staphylococcus family. The third group is a group of relatively rare microorganisms, 
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including non-enzymatic gram-negative bacillus (for example, Pseudomonas aeruginosa) and non-spore-
forming anaerobes (Bacteroides families) and others [15]. Pathogens of Candida (mostly C. albicans) fungi 
which cause urinary tract and kidney infections were also found in our research. 

The aim of the work: to study the etiological structure of urinary tract infections among children. 

Research material and methods 

The work is based on the project from January to December which was conducted between 2017–2018 
in Karaganda city. A complex of clinical-laboratory test was conducted in the nephrology department of 
Regional Children's Clinical Hospital (RCCH) for the patients with inflammatory diseases of urinary system, 
born and brought up only in the city. 

First of all, 283 children of nephrological and urological nature were divided into two groups. 
Quantitative bacteriological method was used to determine the urinary microflora of patients with 
inflammatory diseases of the urinary system. Material was taken from the patients 1–2 days before the start 
of antibiotic therapy. The material obtained from the examined individuals was grafted to Endo, Kalin, 
Saburo and blood agar media. After isolation of the pure culture and gram staining the microorganisms were 
identified in a microbiological computer analyzer. Types of microorganisms 104 and higher than that were 
taken as etiological factor excreted from the urine.The obtained data were processed by the method of varia-
tion statistics. The degree of reliability of the results was estimated by the probability of difference (P) based 
on the observed numbers of the relative series (n1 n2…) on the Student's attribute. 

The results of research and discussion 

283 cultures of microorganisms excreted from the urine of sick children of urological and nephrological 
nature were studied. In general, 63.2 % of sick children in the nephrology department were registered only 
with urological diseases. 

The urinary microflora of 179 children with urological symptoms in the nephrology department of 
Karaganda in 2017–2018 is given in Table 1. 

T a b l e  1  

Etiological structure of the urinary microflora of children  
with urological diseases in the nephrology department 

№ Excreted microorganisms 
January – December 

abs %, М±m 
1 Staphylococcus aureus 4 2.2±1.1 
2 Staphylococcus epidermidis 25 13.9±2.5 
3 Staphylococcus saprophyticus 9 5.02±1.6 
4 Enterococcus faecium 11 6.1±1.7 
5 Enterococcus faecalis 12 6.7±1.8 
6 Escherichia coli 22 12.2±2.4 
7 Enterobacter aerogenes 13 7.2±1.9 
8 Enterobacter agglomerans 6 3.3±1.3 
9 Enterobactersakazakii 2 1.1±0.8 

10 Proteus mirabilis 2 1.1±0.8 
11 Proteus aerogenosa 1 0.5±0.5 
12 Klebsiella pneumoniae 1 0.5±0.5 
13 Klebsiella pneumoniae 2 1.1±0.8 
14 Enterobactercloacae 14 7.8±2.0 
15 Hafnia alvei 3 1.6±0.9 
16 Pseudomonas aeruginosa 1 0.5±0.5 
17 Citrobacter freundii 1 0.5±0.5 
18 Candida albicans 22 12.2±24 
19 Candida kruseae 15 8.3±2.1 
20 Candida glabrata 12 6.7±1.8 
21 Moraxella catarrhalis 1 0.5±0.5 

Total 179 100 
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Балалар арасында зəр шығару жолдарындағы инфекциялық  
қоздырғыштардың этиологиялық құрылымы 

Мақалада балалар арасында зəр шығару жолдары инфекциясының этиологиялық құрылымының 
зерттеу нəтижелері көрсетілген. Жалпы зерттелінген урологиялық жəне нефрологиялық науқас 
балалар несептерінен бөлініп алынған 283 микроорганизм культуралар ішінде жалпы нефрология 
бөліміндегі науқас балалардың 63,2 %-ы тек урологиялық ауруға шалдыққандар қатарында екені 
белгілі болды. Соңғы жылдары несеп шығару жүйесі мүшелерінің ауруға шалдығу жиілігінің өсуіне 
ашық тенденция байқалған. Соңғы бес жыл аралығында Қазақстанда несеп-жыныстық жүйесінің ауру 
саны қалада тұратын балаларда 65 % дейін өскен. Бүйрек жəне несеп жолдарының қабыну аурулары 
беткі тыныс алу жолдарының өткір респираторлы ауруларынан кейін екінші орынды алатындығы 
бойынша шолу жасалынған. Бұл зерттеуде балалар арасында несеп шығару жүйесі инфекциясының 
қоздырғышы патогенді, сонымен бірге, шартты-патогенді микроорганизмдердің бола алатыны 
анықталынған. Көрсетілгендей, уроинфекцияның жетекші этиологиялық агенті Staphylococcus 
epidermidis (13,9 %), Escherichia coli (12,2 %), Enterobacter cloacae (7,8 %) болып табылады. Кей 
жағдайда ғана стрептококкалар бөлініп алынған. Сонымен қатар балалар арасында нефроин-
фекцияның доминантты қоздырғышы Escherichia coli (21,1 %), Enterococcus faecalis (9,6 %), 
Staphylococcus epidermidis (20,1 %) болып шықты. Зəр шығару жолдары мен бүйрек инфекциясының 
қалыптасуында Candida саңырауқұлақтарының кейбір түрлері (көбінесе C. аlbicans (9,5 %), С. kruseae 
(8,1 %), C. glabrata (5,6 %) қоздырғыштары) балалар несебін зерттеулер кезінде айтарлықтай кездесіп 
отырғаны байқалған. Жалпы зерттеу барысы кезінде балалар арасындағы зəр шығару жүйесінің 
этиологиялық қоздырғыштарының орасан үлкен микробиоталық спектрден тұратыны, əсіресе қалалық 
аумақта тұратын балалар арасында жиі кездесетін түрлері анықталған. 

Кілт сөздер: зəр шығару жолдары инфекциясы (ЗШЖИ), этиология, микрофлора, өсінділер, 
бактериурия, уропатоген, пиелонефрит, нефрология. 
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Ш.К. Елеупаева, А.С. Динмухамедова 

Этиологическая структура инфекционных возбудителей  
мочевыводящих путей среди детей 

В статье представлены результаты исследования этиологической структуры инфекций мочевыводя-
щих путей у детей. Из 283 микроорганизмов, выделенных из мочи детей с урологическими и нефро-
логическими заболеваниями, 63,2 % детей с общей нефрологией были диагностированы только с уро-
логическими заболеваниями. В последние годы наметилась четкая тенденция к увеличению заболе-
ваемости мочевыделительной системы. За последние пять лет в Казахстане количество заболеваний 
мочеполовой системы городских детей возросло до 65 %. Воспалительные заболевания почек и моче-
выводящих путей считаются вторыми после острых респираторных заболеваний верхних дыхатель-
ных путей. В этом исследовании было установлено, что возбудителем инфекций мочевыводящих пу-
тей у детей могут быть как патогенные, так и условно-патогенные микроорганизмы. Показано, что ос-
новными этиологическими агентами уроинфекции являются Staphylococcus epidermidis (13,9 %), 
Escherichia coli (12,2 %), Enterobacter cloace (7,8 %). В некоторых случаях стрептококки были изоли-
рованы. Кроме того, доминирующими возбудителями нефроинфекции среди детей выступили 
Escherichia coli (21,1 %), Entercoccus faecalis (9,6 %), Staphylococcus epidermidis (20,1 %). Обнаружено, 
что возбудители C. albicans (9,5 %), C. kruseae (8,1 %), C. glabrata (5,6 %) значимы в моче детей. В це-
лом, исследования показали, что мочевыводительная система у детей состоит из огромного количест-
ва этиологических патогенов, особенно среди детей, живущих в городских районах. 

Ключевые слова: инфекции мочевыводящих путей, этиология, микрофлора, штаммы, бактериурия, 
уропатогены, пиелонефрит, нефрология. 
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