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Regional monitoring of the urinary tract infections etiological
spectrum pathogens in the child population in Chernivtsi region:
dynamic changes, age, gender, administrative

and territorial characteristics

V. V. Bezruk, T. O. Bezruk, O. R. Babiy, S. 0. Sokolnyk, M. |. Sheremet,
V. V. Maksymyuk, O. I. Godovanets, O. S. Godovanets, A. |. Kovtun

Higher State Educational Establishment of Ukraine “Bukovinian State Medical University”, Chernivtsi, Ukraine

Microbiological monitoring of the uropathogens is an effective “tool” for urinary tract infectious and inflammatory diseases  Key words:
treatment quality improvement. urinary tract
infections,

The aim of the article is to determine the range of the urinary tract infectious-inflammatory diseases etiological spectrum groups children

of pathogens in the child population in Chernivtsi region.

Materials and methods. The etiologic spectrum of uropathogens identified in the urine samples of 657 patients who were Zaporozhye
provided with a specialized medical care in the Nephrology Department of the “Municipal Children’s Clinical Hospital’, Chemnivtsi  medical journal
(2014-2015) was analyzed in order to dynamically control the possible changes of the “urinary tract infections” (UTI) regional  2017; 19 (5), 647-651
etiological structure and antibiotic resistance of pathogens; identification of age and gender differences of urine microbial DOL:

diversity in the child population in Chernivtsi region (2014-2015) compared with the monitoring data for the 2009-2013 period. 514739 /2310-1210.

Results. Asignificant difference has been found in the etiological structure of the urine microbial diversity in children with infectious ~ 2017.5.110222
and inflammatory diseases of the urinary tract (Gram-positive cocci — p < 0.05; Enterobacteria — p < 0.01; resident microflora—  g-mail:

p < 0.01) in comparison with uropathogens extracted in children with urinary tract noninfectious diseases. Administrative and  wiladimyrbezruk@
territorial differences have been registered in etiological structure of the urine microbial diversity in children living in the urban ~ gmail.com,
areas (p < 0.01) from their peers living in the rural areas. maxsurg@ukr.net

Conclusions. The regional monitoring data showed changes of the urine resident microflora (p < 0.01) without significant
changes of etiological spectrum of the UTI pathogens in examined children (0—18 years old) with urinary tract infectious and
inflammatory diseases during 2009-2015 in Chernivtsi region. At the same time it as a matter of concern a significant increase
in the proportion of “negative results” (no growth) in the urine bacteriological analysis (p < 0.01), which might indirectly indicate
the “uncontrolled” use of antibiotics among children in the region.
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3aXBOPIOBaHb CEYOBOI CUCTEMM.

MeTta po60TK — BCTAHOBUTY AMHAMIKy €TIONOriYHOro CriekTpa rpyn 306yaHUKIB iHpeKLIiHO-3ananbH1X 3aXBOPIOBaHb CE4YOBOT
CUCTEMU B QUTSYOTO HaceneHHs YepHiseLibkoi obnacri.

Matepianu Ta meTogm. 3aiiCHUNM aHani3 eTIONOrMYHOMO CrekTpa yponaToreHis, WO iAeHTUIKOBaHI y 657 3paskax cevi na-
LieHTiB, SKMM HafaBanach cnewjianisoBaHa MeavyHa gonomora B HedbponoriyHomy sigaineHHi KMY «Micbka gutaya kniHivHa
nikapHs» M. YepHisui (2014-2015 pp.), 3 METOK AMHAMIYHOMO KOHTPOMHO LLOAO MOXIMBKX 3MiH Y perioHarnbHii eTionoriyHin
CTPYKTYpi rpyn 36yaHUKIB «iHdekLin cevoBoi cuctemuy (ICC); BUSIBNEHHS BIKOBWX | reHAEPHUX BiAMIHHOCTEN MIKpOBHOIO «newi-
3axy» cevi B AnTA4oro HaceneHHst YepHisewpkoi obnacti (2014—2015 pp.) y NOPiBHSHHI 3 OTPUMAHUMW AaHUMN MOHITOPUHTY
3a nepiog 2009-2013 pokis.

Pesynbratn. Bussnera BiporigHa pisHULS B eTIONOMiYHI CTPYKTYpi MIKPOGHOTO «nemnsaxy» Ceudi B NawjieHTiB AUTSYOrO BiKy
3 iH(beKLiHO-3ananbHUMK 3aXBOPIOBAHHSIMU CEHOBMAINBHOI CUCTEMU (rpamno3nTuBHI Kok — p < 0,05; eHTepobakTepii —
p < 0,01; peangeHTHa mikpochnopa — p < 0,01) NOPIBHAHO 3 BUAINEHNMI yponaToreHamm npu HeiHEKLIRHNX 3aXBOPIOBAHHSX
CEeYOBUAINBHOI CUCTEMM fiTelt. 3apeecTpoBaHi aaMiHICTPATUBHO-TEPUTOPIanbHI BiAMIHHOCTI B €TIONOriYHI CTPYKTYpi Mikpob-
HOTO «Men3axy» Cedi B NaLieHTIB AUTAYOro BiKy — MeLLKaHLiB MiCbkux HaceneHux nyHkTiB (p < 0,01) Big ixHix ogHoniTkis, SKi
NPOXVBAKTb Y CiNbChKill MiCLEBOCTI.

BucHoBku. [laHi perioHanbHOro MoHITopuHry nokasanu: nporarom 2009-2015 pp. cnoctepexerHsi cepeq aiten (0-18 pokis)
YepHiBeLbKoi 06nacTi 3 iHdeKwiiHO-3anansbHUMM 3aXBOPHOBAHHSMM CEYOBUAINBHOT CUCTEMY BIABYNNCH 3MiHW Y PE3NOEHTHI
Mikpodpriopi cevi (p < 0,01) 6e3 cyTTEBMX 3MiH B €TioNoriYHoMy cnexTpi wramis 36yaHukis ICC. BogHouac BUKNMKae 3aHENOKOEHHS
BiporiaHe 3biNbLUEHHS YaCTKN «HEraTUBHWX pe3ynbTaTiBy (BiOCYTHIN picT) y GakTepionoriyHnx JocnimkeHHsx cevi (p < 0,01),
LLI0 ONOCepeaKoBaHO MOXe CBIAYNTY NPO KHEKOHTPOMNbOBAHEY 3aCTOCYBaHHS aHTUOaKTepianbHUX Npenaparis cepes ANTAYoro
HacerneHHs perioHy.
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PernoHaAbHbli MOHMTOPUHT 3THOAOTMYECKOTO CNeKTpa Bo3byautenen

MH(EKLMI MOUEBOH CUCTEMbI CPEAU AETCKOro HaceneHUs YepHOBHULKOW 0bAacTH:
AMHaMHYecKue U3MeHeHUs, Bo3pacTHble, FeHAepHble U AAMUHUCTPATUBHO-
TepPUTOPUaAbHbIE 0COOEHHOCTH

B. B. be3pyk, T. A. be3pyk, E. P. babui, C. A. CokonbHUK, M. U. LLiepemer,
B. B. Makcumiok, O. U. TopoBaHew, A. C. fopoBaHeu, A. U. KoBTyH

MMKpOGMONOrNYECKNIA MOHUTOPUHT YPONaTOTEHOB ABNSIETCS AEACTBEHHLIM «MHCTPYMEHTOM» B MOBbILUEHUM KAYECTBa feveHNs
MH(EKLMOHHO-BOCTANMTENbHbIX 3a00NeBaHUI MOYEBOW CUCTEMBI.

Llenb pa6oTbl — YCTAHOBUTL AWHAMUKY STUOSIOTMYECKOrO CreKkTpa rpynn Bo30yauTeneil MHEEKLUMOHHO-BOCNaNMUTENbHbIX
3aboneBaHUin MOYEBO CUCTEMBI Y AIETCKOTO HaceneHus YepHoBuLKON obnacTu.

Marepuanbl n metoabl. [1poBeaEH aHanm3 aTMONOMMYECKOro CreKTpa YponaToreHoB, MAEHTUULUMPOBaHHbIX B 657 06pas-
Llax MOYM MaLmeHToB, KOTOPbIM OKa3blBanach creLmanvsMpoBaHHas MeauLMHCKas NOMOLLb B He(hpONorMYeckoM OTAENeHNM
K'Y «lopopckas getckas knuHudeckas 6onbHuuay r. YepHosubl (2014-2015 rT.) ¢ Lienbio AWHAMUYECKOTO KOHTPOMS pervo-
HanbHOW 3TMOMNOrMYECKON CTPYKTYPbI rpynn Bo3byauTenemn «uHekuui modeBon cuctembly (MMC); BbisiBNeHWst BO3pacTHbIX 1
reHAepHbIX Pasnmynin MUKPOBHOTO «ner3axay Mo4M AEeTCKOro HaceneHus YepHouukon obnactu (2014—2015 rr.) B cpaBHEHUM
C Nony4eHHbIMU paHee AaHHbIMU MOHUTOpWHTa 3a nepuog 2009-2013 rr.

Pe3ynkrathbl. BoisiBneHbl OCTOBEPHBIE OTINYKS B 3TUOMNOMYECKON CTPYKTYPE YpOnaToreHOB, BblAENEeHHbIX B MOYE NaLMEHTOB
C UH(EKLIMOHHO-BOCNIANUTENBHLIMM 3a60M1EBaHUAMM MOYEBLILENUTENBHOM CUCTEMBI (FPaMMONOXMTENBHBIE KOKKM — p < 0,05;
aHTepobakTepum — p < 0,01; peangeHTHas Mukpodniopa — p < 0,01) B cpaBHeHWUM C yponaToreHamm Npu HEMHMEKLMOHHBIX
3aboneBaHnsX MOYEBbLIAENUTENBHON CUCTEMbI AeTeN. 3aperncTprpoBaHbl aAMUHUCTPATUBHO-TEPPUTOPUAlbHbIE OTIINYKS B
3TUONOTUMYECKON CTPYKTYPE MUKPOBHOTO «nei3axay MouM y NaLMEHTOB LETCKOTO BO3pacTa — XuUTenemn ropoacKnX HaCenEHHbIX
nyHKTOB (p < 0,01) OT MX CBEPCTHMKOB, NPOXMBAOLLMX B CEMNbCKON MECTHOCTH.

BbiBoAbI. [JaHHbIE PErMOHaNBLHOTO MOHUTOPUHTA Nokasanu, 4To B TedeHne 2009-2015 rr. HabntoaeHus cpeay LETCKOro Hace-
netus (018 net) YepHoBuLKOV 0BnacTu ¢ MHEKLMOHHO-BOCNANUTENbHBIMM 3a60MeBaHNSMI MOYEBLIAENUTENBHOM CUCTEMbI
MPOV3OLLINM U3MEHEHMS B peanaeHTHO Mukpodoriope Moy (p < 0,01) 6e3 cyLLecTBEHHbIX U3MEHEHWIA B STUOMOMYECKOM CMEKTpe
wrammoB Bo36yauTeneit VIMC. B To xe Bpems Bbi3biBaeT 6eCMOKOCTBO [JOCTOBEPHOE YBENMYEHUE JOMN «OTPULIATENbHbIX
pesynsTaToBy» (OTCYTCTBYET POCT) B HaKTEPUONOrMYeCcKuX nccnenoBaHusx Moun (p < 0,01), YTo KOCBEHHO MOXET CBUAETENb-
CTBOBATb O KHEKOHTPOIMPYEMOM» NPUMEHEHUMN aHTMOaKTepUanbHbIX NPenapaToB CPeam AETCKOTo HaceneHns pernoHa.

Introduction

Infections of the urinary system (UTI) among children are a
global medical and social problem; data of etiologic spectrum
of children’s uropathogens in Ukraine differ, and it shows a
need to study their regional characteristics [1-5].

Purpose

The aim of the article is to determine the range of etiological
spectrum groups of the urinary tract infectious-inflammatory
diseases causative agents in the child population in Cher-
nivtsi region.

Materials and methods

The etiologic spectrum of uropathogens identified in the urine
samples of 657 patients who were provided with a specia-
lized medical care in the Nephrology Department of the “Mu-
nicipal Children’s Clinical Hospital”, Chernivtsi (2014-2015)
was analyzed: there were 191 (29.07 %) boys and 466
(70.93 %) girls; children under the age of three years — 241
(36.68 %), 4-6 years old children — 123 (18.72 %), 7-14

Table 1. Distribution of primary examined children with urinary system diseases

Groups of examined patients The total Primarily examined
number, n Abs.n %
Infectious-inflammatory diseases of the urinary system 482 330 68.46
Non-infectious diseases of the urinary system 175 115 65.71
Total 657 445 67.73
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years old children — 183 (27.86 %) and 15-18 years old
children — 110 (16.74 %).

To the main group of examined children (n = 482)
included patients with urinary system infectious-inflam-
matory diseases, which were diagnosed according to
ICD-10 Ne 10-11.1 Among kidney infections were: Acute
tubulointerstitial Ne 10 (tubulo-interstitial) nephritis; Chronic
tubulointerstitial Ne 11 (tubulo-interstitial) nephritis; Ne 11.1
Chronic obstructive pyelonephritis; Ne 30.0 Acute cystitis;
Ne 30.1 Chronic cystitis.

The comparison group (n = 175) included patients with
non-infectious diseases of the urinary system with nosology
code according to ICD-10: NOO Acute nephrotic syndrome;
Ne 03 Chronic nephrotic syndrome; Ne 04 Nephrotic syn-
drome; Ne 15 Other kidney tubulo-interstitial diseases; Ne 18
Chronic kidney failure; Ne 39 Other disorders of the urinary
system; Ne 39.2 Orthostatic proteinuria which is not speci-
fied; R30 Pain associated with urination; R30.1 Tenesmus
of the urinary bladder; R32 Urinary incontinence which is
not specified.

It should be noted that the results of both groups primary
examination were selected for statistical analysis and further
analysis of the data (Table 1).

Bacteriological investigation of urine samples was
made at the State Establishment “L. I. Medved's Research
Center of Preventive Toxicology, Food and Chemical Safety,
Ministry of Health of Ukraine”, Kyiv. Gender and specific
identification of selected pathogens was generally carried
out using clinical microbiology methods. It has been found
that etiologically significant pathogens were such pathogens
amount of which in 1 ml of urine was higher or close to

3anopoxckuin MeguumnHekni xypHarn. Tom 19, Ne 5(104), ceHTa6pb—okT6pb 2017 .
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Fig. 1. Etiological diversity of strains (%) which were taken from the examined patients (1 - infectious-inflammatory diseases of the urinary system; 2 — non-infectious diseases
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1x10° of colony-forming units in the case of enterobacteria
excretion. They were put to etiology significant units during
the excretion of pseudomonas, staphylococcus aureus and
fungi yeast if their number in 1 ml of urine was less than 1x10?
of colony-forming units. Pathogens’ antibiotic susceptibility
was determined according to the order of Ministry of Health
of Ukraine Ne 167 from the 5™ of April, 2007 “On approving
the methodological guidelines “Determination of the sensi-
tivity of microorganisms to antibiotics™.

With the purpose of the dynamic control of possible
changes in the regional etiological structure and antibio-
tic resistance of pathogens that cause the “urinary tract
infections” (UTI); the age and gender differences of urine
microbial diversity in the child population in Chernivtsi
region (2014-2015) compared with the monitoring data for
the 2009-2013 period were identified.

Statistical analysis of the results — an assessment
of the results using the Fisher’s angular transformation
method; difference in frequency among the groups was as-
sessed using the Pearson square calculation method (c?) [6].
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Fig. 2. Microbial diversity of urine in the examined patients with infectious-inflammatory diseases
of the urinary system.
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were marked with growing of this indicator, it was higher than
at boys more than 3 times.

The analysis of uropatogens etiologic spectrum has
shown significant differences in the microbial diversity of both
examined groups urine — the main group and the group
of comparison (Table 2).

Fig. 3. Dynamic changes in microbial diversity of the child population urine in Chernivtsi region
during 2009-2015.

Administrative and territorial differences in etiological

The analysis of nosological forms microbial diversity
hasn’t revealed significant differences in the structure
of detected strains in the main group of examined patients
with UTI (Fig. 2)

Zaporozhye medical journal. Volume 19. No. 5, September—October 2017

structure of urine microbial diversity in pediatric patients
have been registered — residents of urban areas (p < 0.01)
from their rural areas peers (Table 3).

The regional monitoring data showed that the observation
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Table 2. Structure of uropatogens etiological spectrum in the examined patients with the urinary system diseases

Structure of etiological spectrum of uropatogens The main group (n = 482) The group of comparison (n = 175) p
Abs., n % Abs., n %
The growth is absent 183 37 % 22 13% p<0.01
Gram-positive cocci 75 15% 14 8% p<0.05
Enterobacteria 125 25% 8 5% p<0.01
Gram-negative nonfermenting bacteria 7 2% 5 2% -
Microscopic fungi 1 2% 6 3% -
Resident microflora 97 19% 120 69 % p<0.01

Table 3. Administrative-territorial differences in the etiological structure of uropatogens among the examined children with diseases of the urinary system

Structure of etiological spectrum Residents of the regional subordination  Residents of the district subordination Residents of rural areas p
ofuropatogens Abs.,n % Abs.,n % Abs.,n %

The growth is absent 99 32% 13 34 % 95 27 % -
Gram-positive cocci 39 13% 6 16 % 44 13% -
Enterobacteria 7 23 % 7 18 % 61 17 % -
Gram-negative nonfermenting bacteria 4 1% 1 3% 7 2% -
Microscopic fungi 10 3% 1 3% 6 2% -
Resident microflora 87 28 % 10 26 % 138 39 % p<0.01
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of children (0-18 years old) in Chemivtsi region with infectious-
inflammatory diseases of the urinary tract during 2009-2015
had been characterized by a change in the resident microflora
of the urine (p < 0.01) without significant changes of the UTI
strains etiological spectrum. At the same time a significant
increase in the proportion of “negative results” (no growth) in
the urine bacteriological analysis (p < 0.01) was traced, which
might indirectly indicate the “uncontrolled” use of antibiotics
among children in the area (Fig. 3).

Conclusions

1. During the urinary tract infections among child popu-
lation in Chernivtsi region the leading etiological causative
agent was the strain of Enterobacteriaceae family (except
Proteus mirabilis). A significant difference has been found
in the etiological structure of microbial diversity in children’s
with infectious and in-flammatory diseases of the urinary
tract urine (Gram-positive cocci — p < 0.05; enterobacte-
ria —p < 0.01; resident microflora — p < 0.01) in comparison
with ex-tracted uropathogens in urinary tract noninfectious
diseases in children of the region.

2. The percentage of urine etiology meaningful micro-
flora excretion in pa-tients with UTI was generally similar in
children of both sexes, except for adoles-cent girls — the fre-
quency of uropatogens excretion was 3 times more (p < 0.05)
compared to peers.

3. Administrative and territorial differences have been
registered in etiolog-ical structure of the urine microbial
diversity in children living in the urban areas (p < 0.01) from
their peers living in the rural areas

The perspectives of further scientific research are
the dynamics of uropatogens antibiotic resistance analysis
among pediatric patients in Chernivtsi region; dynamic
control of regional microbiological monitoring among child
population in this region.
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