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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 XX 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 10* 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 (7; n,...) 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.

Table 1

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

. . January — December

No Excreted microorganisms abs %, Mim
1 |Staphylococcus aureus 4 2.2+1.1
2 |Staphylococcus epidermidis 25 13.942.5

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 12.242.4
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 7.84£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 12.2424
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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The etiological structure of the urinary microflora of sick children in urological discussion was
determined by 21 species, as shown in Table 1 below. Enterococcus faecalis — 6.8 %, Enterococcus
faecium — 6.2 %, Escherichia coli — 12.5 %, Staphylococcus epidermidis — 14 %, Enterobacter
aerogenes — 7.2 %, Candida glabrata — 6.7 %, Candida kruseae — 8.3 %, Candida albicans — 12.3 %,
Enterobacter cloacae — 7.8 % are related to dominant species.

The spectrum of microflora isolated from the urine of sick children with urological symptoms is shown
in Figure 1.

0,5%
1,0%_"7 " 1,0%
12,8%

M Enterobacteriaceae
Candida

B Staphylococcus

B Enterococcus

W Pseudomonaseae

Citobacterium
21,2% % Moraxellaceae

27,3%

Figure 1. Spectrum of microflora excreted from the urine of sick children with urological symptoms

In the picture below, the first place was taken by the representatives of the family Enterobacteriaceae
excreted from the urine of children with urological diseases — 36.8 %. It shows this number out of the total
quantity of excreted microorganisms, Enterococcus relative representatives — 12.8 %, Staphylococcus
relatives — 21.2 %. Non-fermented gram-negative bacterias taken from the urine of patients with
uroinfection were excreted in the amount of 36.8 %, and Pseudomonas aeruginosa comprised 1.11 % out of
the total number of non fermenting gram negative bacteria (FGNB). 27.3 %is related to Candida fungi.

And the urinary microflora of children with nephrological diseases in the children's clinical hospital in
Karaganda is given in Table 2. One of the peculiarity of this is the indicators of microbiotic spectrum of
children with impaired renal function and those treated for congenital renal insufficiency. The etiological
structure of the urinary microflora of children with nephrological diseases in 19 forms is shown in the Ta-
ble 2.

Table 2
Etiological structure of the urinary microflora of children with nephrological diseases
. . . January — December

Ne Excreted microorganisms abs %%, Mm

1 2 3 4

1 |Staphylococcus aureus 2 1.9£1.3

2 |Staphylococcus epidermidis 21 20.1£3.9

3 |Staphylococcus saprophyticus 3 2.8+1.6

4 |Enterococcus faecium 1 0.9+£0.9

5 |Enterococcus faecalis 10 9.6+£2.8

6 |Escherichia coli 22 21.1+44.0

7 |Enterobacter aerogenes 4 3.8¢1.9

8 |Enterobacter agglomerans 2 1.9£1.3

9 |Enterobactersakazakii 4 3.8¢1.9

10 |Enterococcus durans 3 2.8£1.6

11 |Proteus mirabilis 2 1.9£1.3

12 |Klebsiella pneumoniae 1 0.9+0.9
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Continuation of Table 2

1 2 3 4
13 |Enterobactercloacae 5 4.8£2.0
14 |Hafnia alvei 2 1.9+1.3
15 |Pseudomonas aeruginosa 4 3.8+1.9
16 |Citrobacter freundii 1 0.9+0.9
17 |Candida albicans 5 4.8£2.0
18 |Candida kruseae 8 7.6£2.6
19 |Candida glabrata 4 3.8¢1.9
Total 104 100

In general, 104 cultures were studied. Enterococcus faecalis — 9.6 %, Escherichia coli — 21.1 %,
Staphylococcus epidermidis — 20.1 %, Candida glabrata — 6.7 %, Candida kruseae — 7.7 %, Candida
albicans — 4.8 %, Enterobacter cloacac — 4.8 % are related to dominant species.

Figure 2 shows the spectrum of microflora isolated from the urine of children with nephrological
diseases.
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Figure 2. Spectrum of microflora isolated from the urine of children with nephrological diseases

As it is shown in Figure 2, 40.3 % of Enterobacteriaceae family takes the first place to be excreted
from the urine of children with nephrological symptoms. Enterococcus takes the second place, 13.4 % of the
total number of excreted microorganisms is related to its fraction. 26 cultures were included in
Staphylococcus relative, it comprised 25.1 %. Fungi are separated in the amount of 16.3 %.

Conclusion

Thus, the research revealed that out of a total of 283 cultures are divided into two sections, urological
and nephrological, the leading of urinary tract infections can be pathogenic, as well as relative-pathogenic
microorganisms to etiological agents. In our research, the etiological structure of the pathogens of urinary
tract infections of children was the leading agent Staphylococcus epidermidis (16.2 %), Escherichia coli
(15.5 %), Enterococcus faecalis (7.7 %), Enterobacter cloacae (4.9 %), Enterobacter aerogenes (4.5 %).

According to world statistics, the first row of urinary tract infections Escherichia coli accounts for
90 %, Enterococcus 57 %, Klebsiella 4—6 %. And our research shows that the class of bacilli is dominated
by the bacterium Staphylococcus epidermidis. It is a conditionally pathogenic bacterium that causes purulent
infection of the skin mucosa of the urinary system.
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III.K. Eneynaesa, A.C. luamyxamenoBa

Bananap apacbinaa 39p WIBIFApy K0JAapPbIHAAFbI HH (e KIUSIBIK
KO3AbIPFBIIITAP/ABIH 3THOJOTUSIBIK KYPbLIbIMbI

Maxkanana Oananap apachlHIa 39p IUBIFApY >KONAAPHl MH(EKUMSACHIHBIH 3THOJIOTHSIBIK KYPbUIBIMBIHBIH
3epTTey HOTIXKenepi KepcerinreH. JKammbl 3epTTENIHIeH YpPOJOTHSUIBIK JKOHE HE(QPOJIOTHSIBIK HayKac
Gamanap HecenrtepiHeH OejiHIN ajbiHFaH 283 MHUKPOOPraHM3M KyJbTypajiap ilIiHAe JKaumbl HehpoIorus
Oeniminzeri Haykac OamanmapablH 63,2 %-bl TEK YPOJOTHSIIBIK aypyFa LIANABIKKAHAAp KaTapblHIa EKeHi
6enrini 6osmbl. COHFBI XKBULAAPHI HECEIl MIBIFapy Kylecl MyIIelepiHiH aypyra MaIABFy XKHULUTTHIH ecyiHe
ambIK TeHeHus Oatikanran. CoHFBI Oec XKbUT apaiblFbiHga Kazakcranna Hecen->KbIHBICTHIK JKYHECIHIH aypy
caHBI KaJlaga TypaThH Oananapra 65 % neifin eckeH. By#pek skoHe Hecen >KOJIapbIHBIH KaOBIHY aypylIapbl
OeTKi TBHIHBIC ATy JKOJIAPBIHBIH OTKIP PECIUpPATOPIIBl aypyJlapblHAaH KEHiH EKiHIII OPBIHABI aJaThIHJIBIFEI
OolibIHINIA LIOJTY JKacajblHFaH. bys 3eprreyzne Oananap apachlHIa HEcell IIbIFApY XKyHeci MHEKIMACBIHBIH
KO3JBIPFBILIBI [ATOTCHAI, COHBIMEH Oipre, WIAPTTHI-IATOrEHII MHUKPOOPraHM3MIEPIiH Ooya aylaThIHBI
aHpIKTanbiHFaH. KepcerinreHnei, ypoMH(EKUHUSIHBIH JKETeKIIl OSTHOJOTMSUIBIK areHTi Staphylococcus
epidermidis (13,9 %), Escherichia coli (12,2 %), Enterobacter cloacae (7,8 %) Oonbin Tabbuianel. Keit
JKarjalia FaHa CTpenToKokkamap Oeminin ameiaradn. CoHBIMEH Karap Oanmajmap apachlHAa He(ppOWH-
(eKUMSHBIH JOMHHAHTTBI KO3IBIPFRIIEI Escherichia coli (21,1 %), Enterococcus faecalis (9,6 %),
Staphylococcus epidermidis (20,1 %) GoNbIN MIBIKTEL. 39p MIBFAPY XKOJIAAPEl MeH Oyipex MH(EKIHACHIHBIH
kanemTacysiana Candida canplpayKyitaKTapbIHBIH KeiOip Typuepi (kebinece C. albicans (9,5 %), C. kruseae
(8,1 %), C. glabrata (5,6 %) xo3abIprbilTaphl) Gananap HeceOiH 3epTTeyNep Ke3iHae aiTapiblKraid Ke3aecin
oTeIpranbl Oaiikanran. JKanmbl 3epTTey Oapbichl KesiHae Oajaigap apachblHAAFbl 39p LIBIFApY IKYHECiHIH
STUOJIOTUSIIBIK, KO3ABIPFBIITAPBIHBIH OpacaH YJIKeH MUKPOOHOTAJIBIK CIIEKTP/ACH TYPAThIHbI, dCipece KalablK
ayMakTa TypaTblH Oajiajap apachlH/a KHi Ke34eCeTiH TYpiepi aHbIKTaJFaH.

Kinm ces3dep: 30p mbrrapy xommapel uHbekmmsicel (3LIDKHM), stwomorms, Muxpocduopa, eciHmiiep,
OakTepHypHsl, yponaToreH, MHeIoHeGpHT, HeHPOIOTHsI.
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III.K. Eneynaesa, A.C. luamyxamenoBa

ITHOJIOTHYECKAS CTPYKTYPA HH(PEKIHOHHBIX BO30yauTe el
MOYEBbIBOAAIIUX MYTEH Cpeau AeTen

B crarse mpezncraBieHs! pe3yiIbTaThl UCCIENOBAHHS STHOJIOTUYECKOH CTPYKTYPHI MH(EKIMH MOYEBBIBOIS-
mux nyTed y pereil. M3 283 MUKpOOpraHn3MoOB, BBIACIEHHBIX U3 MOYH AETEH C YPOJIOTHYECKUMHU U Hehpo-
JoruueckuMu 3aboneBaHusaMH, 63,2 % nereii ¢ obmeit Heponorueit ObIM THArHOCTHPOBAHBI TOJIBKO C YPO-
JIOTUYECKUMHU 3a00JI€BaHUAMU. B mocnennue roapl HaMeTUIach 4eTKas TEHACHLUS K YBEIMUYECHHIO 3a0oie-
BAaEMOCTU MOYEBBIICITUTENBHON CUCTEMBI. 3a MOCIeqHUE MATh JeT B Ka3zaxcraHe KonuuecTBO 3a0o0JeBaHuil
MOYETOJIOBOH CHCTEMBI TOPOJICKUX AeTel Bo3pocio 1o 65 %. Bocnamurensubie 3a001eBaHus TOYEK U MOUe-
BBIBOJUIIINX ITyTeH CUUTAIOTCS BTOPHIMH IMOCIE OCTPHIX PECHHMPATOPHBIX 3a00JE€BaHUI BEPXHUX JBIXaTelb-
HBIX ITyTeH. B 9TOM mccnenoBanuy OBUIO YCTAHOBIICHO, YTO BO30yauTeNeM HH(EKINH MOYEBBIBOIAIINX ITy-
TeH y KeTed MOTryT OBITh Kak IIaTOTeHHBIE, TaK M yCIOBHO-IIATOTeHHBIE MUKpoopranu3Msl. Ilokasano, 4To oc-
HOBHBIMH OSTHOJIOTMYECKHMH areHTaMH YpouH(peKIuu sBisiotTcs Staphylococcus epidermidis (13,9 %),
Escherichia coli (12,2 %), Enterobacter cloace (7,8 %). B HEKOTOpBIX CilydasX CTPENTOKOKKH ObLTH H30JIH-
poBanbl. Kpome TOro, NOMUHHPYIOIIUMH BO3OYIUTEIAMH HEPPOMHPEKIMU Cpeau IeTel BBICTYMIIN
Escherichia coli (21,1 %), Entercoccus faecalis (9,6 %), Staphylococcus epidermidis (20,1 %). O6HapyxeHo,
yto Bo3Oyaurenu C. albicans (9,5 %), C. kruseae (8,1 %), C. glabrata (5,6 %) 3HaunMBbl B MOue eTel. B me-
JIOM, UCCJIEOBAaHMs IOKa3aJIH, 9YTO MOYEBBIBOAUTENbHASL CHCTEMA Y JIeTel COCTOUT U3 OTPOMHOTO KOJIMYECT-
Ba STHOJIOTUYECKUX ITATOI€HOB, OCOOGHHO Cpely AeTel, )UBYIIUX B TOPOJCKUX paliOHaXx.

Kniouesvie cnosa: MHGEKIMN MOYEBBIBOIINX ITyTeH, STHOJOTHS, MHKpOQUIOpa, IITaMMBI, GakTepuypus,
ypomnaToreHsl, uenoHepuT, HedpoIorus.
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