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@ An analysis of case histories of 119 patients who underwent treatment in the urology department of the Voronezh
City Clinical Emergency Hospital No. 10 was performed. All patients were drained with a urethral catheter, a bacterio-
logical examination of the urine was performed, and empirical antibiotic therapy was prescribed. Microflora growth
was detected in the urine of 30 (25.2%) patients, most often revealed Klebsiella spp. and Enterococcus faecalis. A high
frequency of resistance of uropathogens to antibacterial drugs prescribed as empirical therapy was noted. 66% were
resistant to ceftriaxone, and 70% of the isolated microorganism strains to ciprofloxacin. Significantly lower resistance
was noted for amikacin and doxycycline. To increase the effectiveness of empirical antibiotic therapy in patients with
catheter-associated urinary tract infections, it is necessary to select antibacterial drugs based on the results of monitor-
ing the sensitivity of hospital strains, followed by treatment correction in accordance with the results of urine bacte-
riological studies.

® Keywords: antibiotic resistance; catheter-associated infection; antibiotic therapy; lower urinary tract infec-
tions.
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@ Tposenen ananms uctopuit 6onesuu 119 MaMEHTOB, IPOXOTUBIIIIX JIedeHIIe B yPOIOTITYECKOM OT/IeTeHy BopoHecKoit
TOPOJICKOIL K/IVHIYeCKOJ OOIBHULIBI CKOPOI MeaMIMHCKOI oMoyt Ne 10. BceM 60/IbHBIM ApeHMPOBaIN MOYEBOII ITy3bIphb
ypeTpabHbIM KaTeTepoM, IPOBOAIIN GAaKTEepHONIOrIYecKoe MCCIeNOBaHe MOYM VI Ha3HadaIM SMIMPUYECKYI0 aHTHOAK-
TepyaIbHyIo Tepamyio. Poct Mukpodopsr o6HapyxeH B Mode 30 (25,2 %) 6onpHbIX, daiie Bcero Bbisasysmm Klebsiella spp.
u Enterococcus faecalis. OTMedeHa BbICOKas 4acTOTa PE3VICTEHTHOCTY YPOIATOreHOB K aHTMOAKTepyaJIbHBIM IIperaparaM,
Ha3HaYaeMbIM B KadeCcTBe SMIMPUYECKOIl TepaImyl. YCTOMYMBBIMY K e TPUAaKCOHY OKa3anoch 66 %, a K IMIpodIoKcary-
Hy — 70 % BBIJIe/IEHHBIX HITAMMOB MUKPOOPTaHM3MOB. 3HAUMTE/IbHO MeHbIIasd Pe3UCTEHTHOCTb OTMeYeHa I aMMKallU-
Ha M JOKCMUMK/IMHA. ]I noBbliieHns 3GQeKTUBHOCTY SMIMPUYECKOIl aHTHOMOTUKOTepaI y OOIbHBIX KaTeTep-acco-
LIMMPOBAHHBIMY MH(EKIMAMM MOYEBBIBOAALIVX ITy Tell HEOOXORUMO IIOROMpPAaTh aHTHOAKTepHaIbHbIe IIpeIapaThl Ha OCHOBE
PpesynbTaToB MOHMTOPMHIA YYBCTBUTENBHOCTY TOCIMTA/IBHBIX IHTAMMOB C NTOC/IEAYIOIIEel KOpPEKIuelt IedeHNs B COOTBET-
CTBUM C pe3y/bTaTaMiy OaKTepUOIOTMIeCKOro MCC/IefOBaHMA MOYML.

@ Kntouesvie cnosa: anTUOMOTUKOPE3NCTEHTHOCTD; KaTeTEP-aCCOLUMMPOBAHHAS NH(EKLMs; aHTUOMOTUKOTEPATI;
MHG KM HIDKHUX MOYeBBIBOJAIINX ITy Tell.
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INTRODUCTION

Recently, one of the priorities in modern medicine
is to improve the effectiveness of prevention and treat-
ment strategies for nosocomial infections. Urinary
tract infections (UTI) account for at least 40% of all
hospital-acquired infections [1, 2]. Their significance
is due not only to the high prevalence but also to the in-
sufficient effectiveness of treatment strategies and the
frequent development of severe complications, lead-
ing to prolonged hospitalization, increased economic
costs, and worse prognosis [3, 4]. Up to 80% of noso-
comial UTTI are associated with bladder catheteriza-
tion and can be classified as catheter-associated [5, 6].
Catheter-associated UTI develop in patients with an
installed catheter or in patients who were catheterized
in the last 48 hours [2].

Most often, UTI are caused by Escherichia coli,
which is detected in 64%-76% of cases of uncompli-
cated infections [6-10]. However, in complicated in-
fections, which include catheter-associated UTI, the
detection rate of Escherichia coli is reduced to 30%-
40% [5, 6, 11-13]. The etiological structure of noso-
comial UTI is different from that of community-ac-
quired UTI and is characterized, as a rule, by a lower
frequency of Escherichia coli, greater proportion of
gram-negative nonfermenting bacteria, and antibac-
terial polyresistance of uropathogens [3, 6, 12, 14].

In 40% of cases, the cause of catheter-associated
UTI is a gram-negative microorganism; less often,
the cause is enterococci, staphylococci, and fungi [6].
If the leading role in the etiology of catheter-asso-
ciated UTI is naturally assigned to its intestinal mi-
croflora, the duration of catheterization is considered
the most significant risk factor for the development
of UTI [15]. Studies have reported that infection
develops in 100% of patients within the first 5 days
in the case of prolonged catheterization of the blad-
der using open systems and in 50% of patients by
the tenth day and 100% of patients within 1 month
after catheterization using closed systems [16, 17].
Other significant risk factors for developing cathe-
ter-associated UTI include the presence of bacteria
in the urethra, failure to follow the rules for installing
and caring for the catheter [18], and a long preop-
erative period [19]. Thus, UTI develop five times less
frequently in patients with a preoperative period of
less than 2 days compared with that in patients with
a longer postoperative period [19].

In the case of short-term and intermittent cath-
eterization, routine antibiotic prophylaxis is not re-

quired. However, in the case of a clinically significant
infection, patients should be prescribed systemic
antibacterial therapy, the correction of which is pos-
sible only after a bacteriological urine analysis [18].
Ideally, a narrow-spectrum antimicrobial drug with
specific activity against the microorganism isolated
during microbiological examination should be pre-
scribed. However, in practice, a nosocomial infec-
tion, especially in the initial days, is almost always
treated empirically. The choice of the optimal anti-
microbial therapy scheme depends on the prevailing
microflora in the hospital department and the spec-
trum of its antibiotic resistance. One of the reasons
for the increase in the proportion of resistant strains
of microorganisms is the irrational use of antibacte-
rial agents, which significantly reduces the effective-
ness of an antibiotic therapy [3, 6, 20]. Formation of
microbial biofilms on the inner surface of catheters
plays an important role in causing antimicrobial re-
sistance in catheter-associated UTI. Compared with
plankton cells, microorganisms that are part of these
biofilms are much less sensitive to most antibiot-
ics and other biocidal substances [6]. This poses an
acute problem, especially for doctors of urological
and surgical departments.

With the increased resistance of microorganisms
against antimicrobial drugs, it is even more difficult
to select the optimal antibiotic, leading to significant
difficulties in deciding the treatment for UTI. One of
the strategy to improve the effectiveness of the pre-
vention and treatment of nosocomial UTI, including
catheter-associated UTI, is constant microbiological
monitoring aimed at identifying the hospital strains
of pathogens and assessing their sensitivity to anti-
bacterial drugs [21].

The aim of the study was to assess the sensitivity
of microorganisms against the most common anti-
bacterial agents used for the empirical treatment of
nosocomial catheter-associated UTI and to study the
factors involved in improving the effectiveness of an
empirical antibiotic therapy.

MATERIALS AND METHODS

The medical histories of 119 patients (all men)
who were treated at the Urology Department of the
Voronezh City Clinical Emergency Hospital No. 10
were included in the analysis. The most common di-
agnosis was benign prostatic hyperplasia in 110 pa-
tients (92.4%), followed by a bladder tumor in 6 (5%)
and prostate cancer in 3 (2.6%). Overall, 94 (79%)
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patients underwent surgical treatment: 70 (58.8%)
underwent transurethral resection of the prostate,
20 (16.8%) underwent transpusic adenomectomy,
and 6 (5%) underwent transurethral resection of
the bladder wall. Conservative treatment was pre-
scribed to 25 (21%) patients. All patients had their
bladders drained with a urethral catheter. Indications
for bladder catheterization were acute urinary reten-
tion when the patient was admitted to the hospital
or ensuring the outflow of urine in the postoperative
period. After installing a urethral catheter, patients
were prescribed an antibacterial therapy.

For all patients, urine samples were collected
simultaneously with the drainage of the bladder.
The urine was collected in sterile disposable contain-
ers and delivered to the bacteriological laboratory
within 2 hours of collection. Seeding on nutrient me-
dia, isolation, and identification of pure crops were
performed according to the set standard methods.
The sensitivity of microorganisms to antibacterial
drugs was determined using the disco

Statistical analysis of the results was performed
using the Statistica 10.0 software package. Differenc-
es were assumed to be reliable at p < 0.05.

RESULTS AND DISCUSSION

The growth of microflora in a diagnostically sig-
nificant titer was detected in the urine of 30 (25.2%)
patients. Simultaneously, gram-negative microflora
was detected in 18 cases, gram-positive microflora
in 11, and mixed microflora in 1. These accounted
for 60%, 36.7%, and 3.3% of all cases of the detection
of microorganisms during a bacteriological urine ex-
amination, respectively. Among the selected strains
of gram-negative microorganisms, Klebsiella spp. was

%

most frequently detected in 36.7% of cases, followed
by Escherichia coli in 16.6%, Pseudomonas aerugino-
sa in 6.6%, and Proteus vulgaris in 3.3% (one case).
Among the gram-positive flora, Enterococcus faecalis
prevailed in 33.3% of cases and Enterococcus spp. was
detected in one patient (3.5%). Thus, the most com-
mon microorganisms in this study were found to be
Klebsiella spp. and Enterococcus faecalis.

After the pathogens were isolated and identified,
their sensitivity to antibacterial drugs was deter-
mined and the effectiveness of an empirical antibac-
terial therapy prescribed upon admission was stud-
ied. The results of the study of antibiotic resistance
of the identified microorganisms are shown in Fig. 1.

Most often, the empirical antibiotic therapy initi-
ated was ceftriaxone in 85.7% of cases. Among pa-
tients with a positive growth of pathogenic flora in
the bacteriological urine culture, ceftriaxone was ini-
tiated in 100% of cases. At the same time, the resis-
tance of microflora to the third-generation cephalo-
sporins was 66.6%. In other cases, ciprofloxacin was
used as a drug for an empirical antibiotic therapy,
and the resistance of urine microflora to ciprofloxa-
cin was 70%. The greatest resistance to drugs for em-
pirical antibacterial therapy was observed in Klebsi-
ella spp. and Enterococcus faecalis, consistent with the
research data from other regions [5, 21, 22].

After receiving the results of urine seeding in ac-
cordance with the antibiogram, the antimicrobial
drug was replaced in 43.3% of cases. The drug of
choice was amikacin and ciprofloxacin in 38.4% and
23.4% of cases, respectively. A combination of ami-
kacin and ciprofloxacin was prescribed in 15.3% of
cases, cefotaxime was prescribed in 15.3%, and doxy-
cycline was prescribed in 7.6%.
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The frequency of resistance of microorganisms isolated from urine of urological patients to antibacterial drugs
YacroTa pe3uCTeHTHOCTH MUKPOOPraHM3MOB, BbIIEJI€HHBIX H3 MOUYH YPOJIOrHYECKHX GOJIbHBIX, K aHTHOAKTe PHAJIBbHBIM penapaTtam
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Thus, the results of the study showed a high re-
sistance of uropathogens to ceftriaxone and cipro-
floxacin (66% and 70%, respectively), which were
used for empirical antibiotic therapy in patients with
a urethral catheter. Significantly less resistance was
observed for amikacin and doxycycline, which were
prescribed after receiving the results of bacteriologi-
cal urine examination. Considering the spectrum
and antibiotic sensitivity of bacterial pathogens, it
is advisable to initiate an antimicrobial treatment in
patients with the appointment of drugs to which the
microflora of the hospital has the least resistance.
In this study, this drug was amikacin.

According to the literature, most UTI are caused
by facultative anaerobic microorganisms, the source
of which is the intestinal flora. Escherichia coli causes
up to 40%-50% of hospital UTI [3, 5, 11, 21]. However,
in recent years, there has been a tendency of a decrease
in the involvement of Escherichia coli in the occurrence
of a catheter-associated UTI and an increase in the in-
volvement of Klebsiella spp., Pseudomonas aeruginosa,
and Enterococcus faecalis [5, 22]. The results of this
study conducted at the Urological Department of the
Voronezh Municipal Clinical Hospital of the emergen-
cy medical services No. 10 also confirmed this trend.

CONCLUSION

It can be concluded that the factors involved in
improving the effectiveness of an empirical antibiotic
therapy for patients with catheter-associated UTI at a
urological hospital include the selection of antibac-
terial drugs based on the results of monitoring the
sensitivity of hospital strains, followed by a treatment
correction in accordance with the results of bacterio-
logical urine examination.
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