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Abstract

Objective — to determine the prevalence of methicillin-resistant strains of Staphylococcus aureus, isolated
from patients different departments in Kyiv Surgical Hospital.

Materials and methods. Between June 2015 and December 2015, a total of 128 S. aureus isolates were
collected from the pus samples of the patients with SSI in a surgical hospital in Kyiv, Ukraine. The identification
and antimicrobial susceptibility of the cultures were determined, using automated microbiology analyzer
VITEK 2 Compact (bioMerieux, France). Susceptibility to antibiotics was determined using VITEK 2 AST-P580
card (bioMerieux, France), which included 20 antibiotics (benzylpenicillin, oxacyllin, cefoxitin, gentamycin,
tobramycin, levofloxacin, moxifloxacin, erythromycin, clindamycin, linezolid, teicoplanin, vancomycin,
tetracycline, tigecycline, fosfomicin, nitrofurantoin, fusidic acid, mupirocin, rifampicin, and trimethoprim/
sulphamethoxazole) and a cefoxitin test, designed for detection of staphylococci resistance to methicillin.
Interpretative criteria were those suggested by the Clinical and Laboratory Standards Institute (CLSI).

Results and discussion. Based on antimicrobial susceptibility analysis, the most active antibiotics found in the
study were linezolid, tigecycline, and mupirocin, showing growth inhibition of 100 % strains tested. Susceptibility
to the other antimicrobials was also on a high level: 99 % of strains were found susceptible to nitrofurantoin
and trimethoprim/sulphamethoxazole, 98 % — to fusidic acid, 97 % — to moxifloxacin, 96 % — to teicoplanin,
95 % — to vancomycin and fosfomicin, 93 % — to gentamycin, and 92 % — to tobramycin. Susceptibility
to levofloxacin (89 %), tetracycline (88 %), rifampin (87 %), erythromycin (84 %), and clindamycin (79 %) was
observed to be some lower. Research of MRSA prevalence in Kyiv Surgical Hospital (Ukraine) shown, that 11 %
of staphylococci strains, isolated from patients having nosocomial infections (SSI), had multiple resistance to
antibiotics. Resistance S. aureus to oxacyllin came up to 19 %. Further, 35.7 % of MRSA strains were resistant
only to the group of beta-lactamic antibiotics, while the rest — also to the other classes of antibiotics.

Conclusions. MRSA in surgical hospital, being a subject of the research is considered to be a serious
therapeutic and epidemiologic problem. Total prevalence of MRSA in hospital was evaluated as 19 %, varying
in every surgical department studied. Antibiotics revealed the most effective for treatment of MRSA infections
were linezolid, mupirocin, tigecycline, vancomycine, teicoplanin, moxifloxacin, nitrofurantoin, fusidic acid, and
trimethoprim/sulphamethoxazole. Taking into account the constant changes and significant differences of the
S. aureus resistance levels observed in various regions, the constant monitoring of antibiotic resistance to
antimicrobials in every in-patient medical institution is required and on the base of the local obtained results
to elaborate the hospital record sheets. Antibiotics application tactics should be determined in accordance
with the local data of resistance to them in each surgical in-patient institution. The system of epidemiologic
surveillance over microbial resistance should be established on the local, regional, and national levels.
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INTRODUCTION

Humans have been actively using antibiotics to
combat infectious agents for more than 70 years.
However, the infectious agents’ resistance to
antimicrobials (antibiotics, antivirals, antiseptics,
and disinfectants) is developing quite rapidly, and
has become so widespread, that many highly-
developed countries consider as a national safety
threat [1]. Methicillin-resistant Staphylococcus
aureus (MRSA) is a multidrug resistant organism
that threatens the continued effectiveness of
antibiotics worldwide and causes a threat almost
exclusively in hospitals and long-term care settings.

The rising prevalence of nosocomial methicillin-
resistant Staphylococcus aureus (MRSA) and
the recent emergence of community-associated
MRSA are major clinical, public health, and
economic challenges. MRSA is a leading cause
of nosocomial pneumonia and complicated skin
and soft-tissue infections (cSSTI) [2].

Among the multiresistant bacteria MRSA is
a major cause of HAls in the EU. In 2008, over
380,000 HAls due to selected antibiotic-resistant
bacteria, including those of the bloodstream, lower
respiratory tract, skin or soft tissues and urinary
tract, were estimated to be acquired annually in
hospitals of the EU Member States, Iceland and
Norway. Overall, MRSA accounts for 44 % of
these HAls, 22 % of attributable extra deaths and
41 % of extra days of hospitalisation associated
with these infections. [3]. MRSA is the most
common multidrug-resistant pathogen causing
nosocomial infections in Europe. There are about
132,000 cases of MRSA in German hospitals each
year. MRSA is found in about 18 % to 20 % of
all inpatient-derived culture specimens that are
positive for S. aureus [4].

Estimates indicate that there are approximately
170,000 MRSA infections in European healthcare
systems each year, causing more than 5,000
fatalities, more than 1 million additional inpatient
days, and additional costs of approximately € 380
million [5, 6].

MRSA is at present the most commonly
identified antibiotic-resistant pathogen in many
parts of the world with a prevalence between 25
and 50 % in most parts of America, Australia and
southern Europe [7, 8]. In 2005, 19,000 deaths
associated with MRSA strains were reported in the
USA [9]. Although infection rates are decreasing,
MRSA infections were estimated to affect more
than 150,000 patients in the EU alone in 2010 [5].
Until recently, vancomycin and daptomycin have
been the only effective treatment for methicillin-
resistant pathogens [10]. But in 1997, the first
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vancomycin-intermediate-resistant S. aureus
strains were isolated, followed by reports of vanco-
mycin-resistant ones in 2003 [11, 12]. Cases of
daptomycin-resistant MRSA have also been des-
cribed [13, 14]. Consequently, the need for new
antibiotics for the treatment of these multi-resistant
bacteria arises. In a global priority list released by the
WHO in 2017, development of antibiotics against
MRSA is given the second highest priority [15].

The global spread of MRSA over the past
20 years has become a major worldwide public
health concern [16, 17]. In some areas of the world,
MRSA prevalence is very high, for example, in
Latin American countries prevalence is estimated
to be > 80 % [18]. In other regions the prevalence
is rising. Australia experienced an increase from
12 % in 2000 to 19 % in 2013 [19]. In India
proportions of 41—80 % were observed in 2008—
2012. Although the mean prevalence of MRSA
is decreasing in Europe, the United States and
Canada, the prevalence of MRSA is still high in
most countries, ranging from 15 % to 45 % [18].
In Ukraine proportions of 33.8—48.1. % were
observed in 2008—2014 [20—22].

The WHO declared year 2011 a year of a cam-
paign, directed against antimicrobial resistance,
under the following motto: «No action today, no
cure tomorrow». The global strategy of combating
antimicrobial resistance is directed to guarantee
efficacy of such vital preparations as antibiotics, not
only for the present generation, but for the future
ones as well. Thus, monitoring of antimicrobial
resistance is an extremely important measure
that allows studying the extent of the problem, as
well as forecasting its future developments. The
European Antimicrobial Resistance Surveillance
System (EARSS-Net), created in 1999, is consi-
dered to be the biggest system of monitoring
and controlling of antimicrobial resistance in the
world. It provides with official, well-grounded, and
comparative data regarding the resistance of 7
types of indicative bacteria in Europe: Strepto-
coccus pneumoniae, Staphylococcus aureus,
Escherichia coli, Enterococcus faecalis and
Enterococcus faecium, Klebsiella pneumoniae
and Pseudomonas aeruginosa. Unfortunately,
nowadays Ukraine is not a part of this system,
because it’s outside the European Community. The
absence in Ukraine of systematic microbiological
monitoring of antimicrobial resistance, the lack of
local multi-center researches and relevant data,
related to resistance issues, especially worrying
specialists.

MRSA is considered to be so-called «proble-
matic» microorganisms, since it demonstrates
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high frequency of associated resistance
to beta-lactamic antibiotics, aminoglycosides,
erythromycin, imipenem, and clindamycin [20].
This phenomenon considerably narrows the
range of antimicrobials, used for the treatment
of infections, caused by staphylococci, while the
latter belong to major causes of opportunistic
infections, including nosocomial. Diseases,
caused by MRSA, are treated by glycopeptide
antibiotics (first of all, vancomycin), that are
considered to be the most efficient for the
moment. However, glycopeptides, in comparison
with beta-lactams, have a deficiency, which is
bacteriostatic action to staphylococci. Moreover,
wide use of vancomycin has facilitated the
formation of resistance to it among S. aureus. All
this allows considering utilization of glycopeptides
as suboptimal alternative, when treating infections
caused by staphylococci, and efforts are to be
directed on prevention of further spreading of
MRSA. According to the global experience, the
implementation of infection control system is the
most efficient remedy, directed on prevention of
MRSA spreading in healthcare facilities. This may
explain, to some extent, such a huge difference
in MRSA prevalence in various countries.

Levels of resistance to oxacyllin may differ in
various medical institutions of the same country,
and even in various departments of the same
medical facility. Thus, according to some sampling
studies, conducted in Ukraine, MRSA prevalence
in the country in 2010—2014 came up to 9.7—
55.6 % [20].

Resistance of staphylococci to beta-lactamic
antibiotics is associated with their ability to
create beta-lactamases. Staphylococcal beta-
lactamases are a homogeneous group of enzymes
having actually no differences regarding their main
properties. All of them have similar substrate
profiles, and besides, they hydrolyze natural and
semi-synthetic penicillins (excluding methicillin
and isoxazolilpenicillins: oxacyllin, cloxacillin, and
dicloxacillin). Staphylococcal beta-lactamases
are efficiently inhibited by clavulanate, sulbactam,
and tazobactam. Beta-lactamases production is
inducible, and its quantitative description obviously
depends upon the number of plasmids’ copies,
carrying beta-lactamases’ production gene [23].

The nature of staphylococci resistance to
oxacyllin has been described in 1980s. Resistance
to oxacyllin is related to acquisition of additional
penicillin-binded protein, PBP2a (can be also
indicated as PBP2’), with a decreased affinity
to beta-lactamic antibiotics. PBP2a protein is
encoded by mecA gene that is a part of movable

genetic element «staphylococcal chromosomal
cassette mec», which origin is unknown. Complete
homology detected between mecA gene, and
another gene of one penicillin-binded protein
Staphylococcus sciuri, however, does not allow
to establish the origin of oxacyllin resistance gene,
since S. sciuri is susceptible to beta-lactams.
Viability of MRSA in the presence of beta-lactamic
antibiotics can be explained by maintaining of
functional activity of PBP2a protein, while other
penicillin-binded proteins are not active in the
presence of beta-lactams [23].

Currently several mechanisms of staphy-
lococci resistance to oxacyllin are established.
Classic resistance to oxacyllin is caused by
PBP2a production, subdivided within a cell
population to homogeneous and heterogeneous
types. Strains, that are resistant due to PBP2a
production, are typically also resistant to beta-
lactamic and other antibiotics. In this case, a
combination of beta-lactamic antibiotic and
beta-lactamase inhibitor does not eliminate
strain’s resistance to beta-lactams. Another type
of resistance to oxacyllin is caused by beta-
lactamases’ hyper-production. Such strains do
not have multiple resistance to other classes
of antibiotics, and loose their resistance to
beta-lactams in presence of beta-lactamases’
inhibitors. If a strain is resistant to oxacyllin due
to a modified PBP production, it’s not going
to have multiple resistance to various classes
of antibiotics, neither cross-resistance to all
the beta-lactams. However, beta-lactamases’
inhibitors are not efficient in such a case. The
specificity of MRSA antimicrobial resistance,
actually resulting in difficulties in treatment of SSI,
causes the need of conducting a microbiological
monitoring of MRSA prevalence, in order to
develop effective approaches of its control.

The aim of this study was to determine the
prevalence of methicillin-resistant strains of
Staphylococcus aureus, isolated from patient’s
different departments in Kyiv Surgical Hospital.

MATERIALS AND METHODS

This work is a microbiological research, to study
the prevalence of methicillin-resistant Staphy-
lococcus aureus strains, isolated from patients of
Kyiv Surgical Hospital. The investigation included the
analysis of 128 strains of conditionally pathogenic
microorganisms from biological material obtained
from patients with clinical symptoms. The clinical
sample consisted of laboratory-diagnosed SSls
that emerged no less than 48 hours after a surgery.
Bacterial strains obtained for a second time from the
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same patients were not subject to analysis. Analysis
of biological material and interpretation of results
were performed in accordance with the approved
rules for clinical material selection, analysis and
interpretation of results.

Primary identification of isolated cultures
was made in bacteriology lab by routine manual
methods, based on valid local regulatory
documents. Totally, 128 strains of staphylococci
were taken and all were subjected to re-identi-
fication in the reference lab. Of them, 100
strains of S. aureus were selected for the further
investigation.

The identification and antimicrobial susce-
ptibility of the cultures were determined, using
automated microbiology analyzer VITEK2 Compact
(bioMerieux, France). Following Gram-staining of
the cultures, their identification was made using
a VITEK2 GP card (bioMerieux, France), which
consisted of 64 biochemical tests, to identify
Gram-positive cultures. Susceptibility to antibiotics
was determined using VITEK2 AST-P580 card
(bioMerieux, France), which included 20 antibiotics
and a cefoxitin test, designed for detection of S.
aureus resistance to methicillin. VITEK2 Compact
analyzer is able to determine susceptibility to
antibiotics, with an indication of minimum inhibitory
concentrations (MICs), estimated by means of serial
dilutions. The results obtained were analyzed using
a built-in VITEK2 Advanced Expert System™ (AES),
intended for interpretation of antibiogram and
determination of anti-microbial resistance profiles
of microorganisms studied. In general, susceptibility
of staphylococci strains to the following antibiotics
was analyzed: benzylpenicillin, oxacyllin, cefoxitin,
gentamycin, tobramycin, levofloxacin, moxifloxacin,
erythromycin, clindamycin, linezolid, teicoplanin,
vancomycin, tetracycline, tigecycline, fosfomicin,
nitrofurantoin, fusidic acid, mupirocin, rifampicin,
and trimethoprim/sulphamethoxazole. Interpretative
criteria were those suggested by the Clinical and
Laboratory Standards Institute (CLSI) [24].

Data obtained were transferred for further
analysis into computer software WHONET
5.1 (Copyright 1989—2001, World Health
Organization. All rights reserved. Freeware
downloadable from http://www.who.int/
drugresistance/whonetsoftware/en/). The analysis
of statistical data was performed using Microsoft
Excel. Personal IBM-computer, running Microsoft
Windows, was used during the study.

RESULTS AND DISCUSSION

100 strains of S. aureus were selected for
the research. Analyzing the cases, when the
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primary identification was not confirmed by the
re-identification in a reference lab (catalase and
coagulase tests, Gram staining, and automated
identification), we highlighted two error types:
1) related to subjective impact of lab personnel, and
2) occurred due to specific biological properties of
microorganisms.

As an example of the 1st type of errors, one
could take the cases, when strains primarily identi-
fied as S. aureus, actually reacted negatively on
catalase, which is not typical for Micrococaceae.
Also discrepancies with the identification due
to contamination of staphylococci cultures by
outside microflora were found. These cases
clearly demonstrate that in local microbiology
laboratories much higher attention must be
paid to internal quality control of the operations,
performed in the labs.

Regarding the 2nd type of errors, some strains
reacted positively on coagulase, but biochemically
were different from S. aureus, and some strains
were coagulase-negative, while biochemically
identified as S. aureus. It proves once more, that
a coagulase test is not to be used as the only
criteria to differentiate types of S. aureus from all
the other types of staphylococci, despite this test
is very common in local labs.

As a result of studying of staphylococci tested
strains susceptibility to antibiotics it was esta-
blished, that based on antimicrobial susceptibility
analysis, the most active antibiotics found in the
study were linezolid, tigecycline, and mupirocin,
showing growth inhibition of 100 % strains
tested (Table 1).

Susceptibility to the other antimicrobials was
also on a high level: 99 % of strains were found
susceptible to nitrofurantoin and trimethoprim/
sulphamethoxazole, 98 % — to fusidic acid,
97 % — to moxifloxacin, 96 % — to teicoplanin,
95 % — to vancomycin and fosfomicin, 93 % —
to gentamycin, and 92 % — to tobramycin. Sus-
ceptibility to levofloxacin (89 %), tetracycline
(88 %), rifampin (87 %), erythromycin (84 %),
and clindamycin (79 %) was observed to be
some lower. Resistance to oxacyllin came up
to 19 %. Interestingly, benzylpenicillin, which is
currently not used for treatment of staphylococcal
infections anymore, was shown to be ineffective
in 72 % of strains, which still suggests the
usefulness of this antibiotic for patient treatment,
based on the individual antibiogram data.

At first glance, taking into account the fact, that
levels of antimicrobial resistance of tested strains of
S. aureus did not exceed 21 %, it seems quite easy
to choose any of the above-mentioned antibiotics
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Table 1

Antimicrobial susceptibility of S. aureus isolates from different departments of Kyiv Surgical Hospital (Ukraine)

Division by susceptibility, %

Antibiotic Resistant m:g::ttely Susceptible
Cefoxitin 14 0 86
Benzylpenicillin 72 0 28
Oxacyllin 19 0 81
Gentamycin 8 0 92
Tobramycin 7 0 93
Levofloxacin 2 9 89
Moxifloxacin 2 1 97
Erythromycin 16 0 84
Clindamycin 21 0 79
Linezolid 0 0 100
Teicoplanin 4 0 96
Vancomycin 5 0 95
Tetracycline 12 0 88
Tigecycline 0 0 100
Fosfomicin 5 0 95
Nitrofurantoin 1 0 99
Fusidic acid 1 1 98
Mupirocin 0 0 100
Rifampin 8 5 87
Trimethoprim/sulphamethoxazole 1 0 99

(excepting benzylpenicillin) to treat staphylococcal
infections of any localization. However, analysis
of antimicrobial resistance profiles revealed that
some strains were resistant to 9—13 antibiotics,
belonging to 6—10 classes of antimicrobials. This
considerably limits the choice of antibiotics useful
for treatment of infections, despite of low levels of
resistance among staphylococci in general (Table 2).

Analysis of the profiles for strains resistant to
6 and more classes of antibiotics demonstrated,
that all the strains were resistant to oxacyllin,
suggesting previously shown evidences on multiple
antimicrobial resistance among staphylococci,
resistant to oxacyllin.

Oxacyllin-resistant strains were found not
to have identical susceptibility to cefoxitin, and
therefore, different mechanisms of resistance to
oxacyllin were presumed. Thus, oxacyllin-resistant
strains were also resistant to cefoxitin due to beta-
lactamases hyper-production, while cefoxitin-
resistant strains were also resistant to oxacyllin
due to production of PBP2a, or the other modified
PBP, which was impossible to differentiate without
use of molecular methods of analysis.

MRSA antimicrobial resistance profiles, excep-
ting differences in resistance to cefoxitin, had some

other diversity. 35.7 % of MRSA strains were found
to be resistant only to beta-lactamic antibiotics:
penicillin, cefoxitin, and oxacyllin. Such an MRSA
phenotype is specific for non-nosocomial strains of
S. aureus, or for strains, resistant due to modified
penicillin-binded proteins (not PBP2a). Other
strains, except of anti-beta-lactam resistance,
were resistant to other classes of antibiotics, and
such a phenotype is considered to be specific for
nosocomial MRSA.

Besides the differences in antimicrobial resistance
phenotypes, nosocomial and non-nosocomial
MRSA are very well known for their differences in
genotypes, e.g., non-nosocomial MRSA contains
a staphylococcal cassette chromosome SCCmec,
type IV, which cannot be found in nosocomial
staphylococcal strains. In addition, most non-
nosocomial strains of MRSA are typical of Panton-
Valentine leukocidin (PVL) production, while
oxacyllin-resistant nosocomial strains of S. aureus,
express this feature much less frequently.

It should be highlighted, that when isolating
MRSA, particular attention should be paid to the
choice of antibiotic, prescribed for treatment.
Having analyzed MRSA resistance levels to
antibiotics, our data allowed us to determine the
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Table 2

Profiles of resistance to antibiotics among S. aureus strains

Combination of resistance
determinants to antibiotics

Number of resistance Number of antibiotics classes
determinants at resistance profile

Percentage
of S. aureus strains, %
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Note. C — cefoxitin; P — penicillin; O — oxacyllin; G — gentamycin; T — tobramycin; L — levofloxacin; M — moxifloxacin;
E — erythromycin; D — clindamycin; J — teicoplanin; V — vancomycin; Y — tetracycline; F — fosfomicin; N — nitrofurantoin;
S — fusidic acid; R — rifampicin; H — trimethoprim/sulphamethoxazole.

antibiotics, that can be chosen for treatment of
staphylococcal infections (Table 3).

MRSA resistance levels, in comparison
with resistance of all analyzed S.aureus strains
in general, were higher, and therefore, the list
of antibiotics to be effective used for MRSA
treatment, had more limitations. Except of
linezolid, mupirocin, and tigecycline, that no strain
demonstrated resistance to, MRSA indicated quite
high levels of susceptibility to nitrofurantoin and
trimethoprim/sulphamethoxazole (both 94.7 %),
fusidic acid (89.4 %), and moxifloxacin (84.2 %).
These antibiotics could be the preparations
of choice for the treatment of MRSA-caused

infections.

It is important to specifically note low levels of
MRSA susceptibility to glycopeptide antibiotics,
vancomycin and teicoplanin (vancomycin — 15.8 %,
and teicoplanin — 10.5 %), that no strain quite
recently demonstrated resistance to, and that were
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typically chosen for treatment of infections, caused
by MRSA. Isolation of such strains suggested,
that staphylococci have acquired resistance to
vancomycin, and that it is greatly important to find
new antibiotics, active against MRSA.

Since strains investigated have been received
from different departments located in one
surgical hospital, it was interesting to establish
the prevalence of MRSA in different regions of
Ukraine. According to the results of our study, the
prevalence of MRSA by departments: Surgery —
36.4 %; Trauma — 25.0 %; ICU — 16.7 %,
Urology — 9.1 %; in Ophthalmology there was no
MRSA. However, the information provided may not

reflect, in our opinion, the real MRSA prevalence

in the country due to impact of several factors, the
most important of which was small selection of
strains. Thus, we actually made our research using
a total selection of 100 strains, having from every
department just 20 strains of S. aureus.
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Table 3

Susceptibility of oxacyllin-resistant S. aureus to antibiotics

Division by susceptibility, %

Antibiotic
Resistant Moderately resistant Susceptible

Cefoxitin 73.7 0 26.3
Gentamycin 31.6 0 68.4
Tobramycin 26.3 0 73.7
Levofloxacin 10.5 15.8 73.7
Moxifloxacin 10.5 5.3 84.2
Erythromycin 36.8 0 63.2
Clindamycin 57.9 0 421
Linezolid 0 0 100.0
Teicoplanin 10.5 0 89.5
Vancomycin 15.8 0 84.2
Tetracycline 36.8 0 63.2
Tigecycline 0 0 100.0
Fosfomicin 26.3 0 73.7
Nitrofurantoin 5.3 0 94.7
Fusidic acid 5.3 5.3 89.4
Mupirocin 0 0 100.0
Rifampin 421 15.8 421
Trimethoprim/sulphamethoxazole 5.3 0 94.7

To combat the spreading of strains, resistant
to antibiotics, one should have, first of all, reliable
data about the status of this problem in each re-
gion, hospital, and even in every department.
Implementation of standardized methods to
receive this information, as well as introduction
of efficient sanitary and hygienic approaches to
control and decrease the prevalence of problematic
microorganisms is of great importance, and should
be based on the close cooperation between experts,
both microbiologists, clinicians, and epidemiologists.

CONCLUSIONS

1. Based on our data, the prevalence of
S. aureus strains, resistant to oxacyllin, is about
19 % in Kyiv Surgical Hospital.

2. Among studied strains, 11 % of S. aureus had
5—13 resistance determinants to 3—10 classes of
antibiotics, thus demonstrating multiple resistance.

3. 35.7 % of MRSA strains demonstrated resis-
tance to the only group of beta-lactamic antibiotics,
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MOLUWPEHICTb METULUIH-PESUCTEHTHUX LUTAMIB STAPHYLOCOCCUS
AUREUS (MRSA) Y KWIBCbKIV MICbKIN XIPYPTIHYHIA JIIKAPHI (YKPAIHA)

A.I. CanmaHoB, O.M. BepHep

HauioHansHa MegpuyHa akagemia nicnagunioMHol oceity imeni .1, LLyninka, Kuig, YkpaiHa

Pesome

Meta po60T¥ — BUBYUTY NOLLMPEHICTL METULMIIH-PE3NCTEHTHIX LWITaMiB Staphylococcus aureus (MRSA),
BUAINEHNX Bif, NaLieHTIB, rocniTanisoBaHuX y XipypridHi BigaineHHs KUiBCbKOT MiCbKOT XipypridHOI flikapHi.

Martepiann i meTogu. [locnioppkeHo 128 KniHi4YHUX WTamiB S. aureus, BULNEHNX Bif, NauieHTIB 3 iHdeKLuismn
B AiNsHUi XipypridyHOro BTpy4aHHs B nepiof 3 YepsHs 0o rpyaHs 2015 p. lgeHTudikadio BugineHmnx Kynstyp
i BUSHAYEHHS YyTNMBOCTI 0O aHTMOIOTUKIB NPOBOAWMAM 32 LONMOMOroK aBTOMaTU30BaHOro Mikpobionoriy-
Horo aHanizatopa VITEK 2 Compact ta kaptn VITEK 2 AST-P580 (bioMerieux, ®paHLiisi), sika oxonntosana
20 aHTUBIOTKKIB (BeH3UNNEeHILUNiH, okcaunniH, LedOKCUTUH, reHTaMiunH, To6paMiuuH, neBodnoKcaLuuH,
MOKcunoKcaumH, epuTPOMILMH, KNiHOAMIUVH, NiHe30.ig, TeKonnaHiH, BaHKOMILVH, TETPaUMNKIIiH, TUreum-
KniH, (bochoMiLH, HITPOdYPaHTOH, (by3manHoBa KUCOTa, MyMipoLVH, prudamMniuyH i TPUMETONPUM/Cynb-
hameTokcason) i TeCT LePOKCUTUHY, MPU3HAYEHUIA A5 BUSIBNIEHHS CTIMKOCTI CTadiNnoKOKIB 4O METULMITIHY.
[nsi OuiHKM pe3ynbTaTiB YyTIMBOCTI [0 aHTUBIOTUKIB BUKOPUCTOBYBaNN KPUTEPIi, 3anpomnoHOBaHi IHCTUTYTOM
KNiHiYHMX Ta nabopatopHux ctangapTis CLLA (CLSI).

Pe3ynbrati Ta 06roBopeHHsl. AHani3 YyTaMBOCTI S. aureus 40 NPOTUMIKPOBHNX Npenaparis BUSBUB,
L0 HANaKTUBHILWIMMK aHTMOioTKamu Bynu niHe3onig, TUreunkiiH i MynipoLyvH, siKi NPOAEMOHCTPYBanm
npurHideHHs pocty 100 % TecToBaHMX WTaMiB. YyTAMBICTb OO iHWMX NPOTUMIKPOOHUX NpenapartiB TakoX
6yna Bucokoto: 99 % wTramis 6ynu 4yTnmBi 40 HITPOdypPaHTOIHY | TpMMeTonpuMy/CcynbhameToKcasony,
98 % — po dy3uguHoBoi kKnucnotn, 97 % — [o MokcudokcauuHy, 96 % — po Terkonnaxiny, 95 % — no
BaHKOMILMHY i hocomiumHy, 93 % — po reHTamiuuHy i 92 % — no TobpamiuyuHy. Big3HayeHo 3HMKEHHS
YYTAMBOCTI 0 nesodiokcaumny (89 %), TeTpaumkniny (88 %), pudamniuuHy (87 %), eputpomiuuHy (84 %) i
KniHgamiumny (79 %). OocnippkeHHst nowmpeHocTi MRSA B KniBCbKill MICbKIl XipypridHin nikapHi nokasano,
wo 11 % wramiB S. aureus, BUAiNeHNX Bifg, NAUEHTIB 3 HO30KOMIanbHO iHdeKLieto (SSI), MaroTe MHOXUHHY
CTiVIKIiCTb 00 aHTUBIOTUKIB. 3aranbHa nowmpeHicte MRSA B nikapHi ctaHoBuna 19 %, nokasHuKKM y Xipyprid-
HWX BigAineHHax sigpisHanuncs. Kpim toro, 35,7 % wramis MRSA 6ynu CTiliKi inwe Ao rpynu p-nakTamHux
aHTNBIOTMKIB, peLiTa — A0 iHLWWX KaciB aHTMBIOTYKIB.

BucHOBKU. AHTVGIOTMKOPE3NCTEHTHICTb KJiHIYHMX LWTaMiB S. aureus B OOCAIOKYBaHOMY XipypriYHOMY
cTaLjoHapi — Ba)K/MBa TepaneBTU4Ha Ta enigemiosnoriyHa npobnema. HanbinbLUow akTUBHICTIO 40 KIiHIYHNX
wramis MRSA Bonoginu niHe3onig, MynipouuH, TUreUnkniH, BaHKOMILWH, TENKONNaHiH, MOKCU(NOKCaLVH,
HiITPOypaHTOIH, hy3nagnHoBa KUCNoTa Ta TPMMETONPUM/CyNbaMeTokcasor. 3 ormsigy Ha NOCTINHY 3MiHY
PiBHS PE3NCTEHTHOCTI LWTaMiB S. aureus, LLIO CNOCTEPIraeTbCs B YCiX perioHax CBiTy, HeoOXigHO NpoBOAUTY
NOCTINHWNIA MOHITOPUHI aHTMBIOTUKOPE3NCTEHTHOCTI Y KOXKHOMY CTalioHapi Ta Ha NigcTasi OTPMMaHuX J1o-
KanbHNX JaHMX PO3pobuTK NikapHAHWI opMynsp aHTUGIoTKKIB. [oniTika BUKOPUCTaHHA aHTUBIOTUKIB Y
KOXXHOMY XipypriYHOMY CTaLioHapi Mae BU3HA4YaTUCS 3aS1eXHO Bif NOKanbHUX AaHKX LWOA0 PE3NCTEHTHOCTI
[0 NPOTUMIKPOBHMX NpenaparTis. [ouinbHO HanaroguT cMcTeMy enifgemMionoriyHoro Harnsiay 3a Mikpo6HO
PE3UCTEHTHICTIO Ha NOKaIbHOMY, PErioHanbHOMY Ta HaUiOHaNbHOMY PiBHSIX.

Knroyosi cnoBa: Staphylococcus aureus, Xipyprisi, HO30KOMianbHi iHpeKuji, aHTUBIOTUKK, aHTUBIOTNKO-
pPE3NCTEHTHICTL, MRSA.

PACMNMPOCTPAHEHHOCTb METULWWIJINH-PESUCTEHTHDbIX LULTAMMOB
STAPHYLOCOCCUS AUREUS (MRSA) B KNEBCKOW MOPOACKOW
XUPYPIMMYECKOW BOJIbHULIE (YKPAUHA)

A.I. CanmaHoB, O.M. BepHep

HaLmoHanbHast MeauLIMHCKas akagemms MOCNeaMniIoMHOro obpasosanus nvenm M.J1. LLynvka, Knes, YkpavHa

Pesome

Llenb pa6oTbl — 13y4nTb PacnpoCTPaHEHHOCTb METULIMITINH-PE3NCTEHTHBIX LUTaMMOB Staphylococcus
aureus (MRSA), BbigeneHHbIX OT NaLMEHTOB, FOCMUTAIU3UPOBAaHHbIX B XMPYyprudeckue otaeneHns Knesckonm
ropoACKON XUPYPruveckomn 60MbHAULLbI.

MaTtepwmanbl u metogbl. ViccnegosaHbl 128 KNMHUYECKUX WITAMMOB S. aureus, BblAefNleHHbIX Y nauu-
€HTOB C MHEKUMAMUN B 0651aCTU XMPYPrM4ECKOro BMELLATENLCTBA B NEPUOL, C UIOHS Mo Aekabpb 2015 1.
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MpeHTumrkaumio BelgeneHHbIX KysTyp U onpegeneHne YyBCTBUTENbHOCTU K aHTUBMOTKaM NpoBOAUN C
NMOMOLLBI0 aBTOMAaTU3UPOBaHHOMO MMKpobuonormdeckoro aHanmaartopa VITEK 2 Compact n kaptsl VITEK 2
AST-P580 (bioMerieux, ®paHuus), koTopada Bkntodana 20 aHTMOMOTUKOB (6EH3NANEHNLIMANNH, OKCALINH,
LedOKCUTUH, FeHTaMULIMH, TOBpaM1uyH, NeBOMIOKCALMH, MOKCU(IOKCALNH, 3PUTPOMULMH, KNMHOAMULNH,
NNHEe30NA, TENKONIaHWH, BAHKOMULWH, TETPALUKINH, TUFELMKINH, (POCHOMULMH, HATPODYPaHTOUH, dy-
31ANHOBAs KUCNOTa, MyNPOLIMH, pudamiiuuH 1 TPUMETONPUM/CYNbaMeTOKCas0s1) 1 TECT LieOKCUTUHA,
npegHa3HaYeHHbIN 415 BbISBAEHNS YCTOMYMBOCTU CTAUNIOKOKKOB K METULIMAIMHY. N5t OLEHKN pe3ynsraTtos
YYBCTBUTENBLHOCTU K aHTUONOTUKAM UCNOL30BaNN KPUTEPUU, NPEANOXKEHHbIE IHCTUTYTOM KIIMHUYECKUX U
nabopatopHbix ctangaptos CLUA (CLSI).

PesynbraTbl n 06cyxpaeHune. AHanna 4yBCTBUTENBHOCTU S. aureus K NPOTUBOMUKPOBHLIM npenapartam
nokasari, 4to Hanbosnee aKTVBHbIMM aHTUONOTUKaMM BbInNv NIMHE30NMA, TUMELMKINH 1 MYNPOLWH, NPOAEMOH-
cTpupoBasLLne nHrmbrnposaHune pocta 100 % TecTnpyembix WTaMMOB. HYyBCTBUTENBHOCTL K APYrM NPOTH-
BOMUKPOOGHbBIM Npenaparam Takxe 6bina BbICOKON: 99 % LWTaMMoB Oblnn BOCNIPUUMUNBbLI K HUTPOYPaHTOUHY
1 TpuMmeTonpumy/cynbametokcasony, 98 % — K dy3nanHoBon kucnote, 97 % — K MOKCUIOKCaLUHY,
96 % — K TenkonnaHuHy, 95 % — K BaHKoMULUMHY 1 hochomuumHy, 93 % — K reHTammumnHy n 92 % —
K To6pamunLmHy. BbiISBEHO CHXKEHNE YyBCTBUTESNIbHOCTU K NieBohnokcaumHy (89 %), TeTpauunknuHy (88 %),
pudamnuumHy (87 %), aputpomnumHy (84 %) n knuHgamuumny (79 %). iccneposaHue pacnpocTpaHeHHOCTH
MRSA B Kuesckom xupypru4eckon 6onsHuLe nokasano, 4to 11 % wrammoB S. aureus, BblAeNEeHHbIX y Na-
LMEHTOB C HO3OKOMUANBHbIMU MHpeKLMAMN (SSI), UMEIOT MHOXXECTBEHHYIO YCTONYMBOCTb K aHTMONOTHKaM.
O6wasn pacnpocTtpaHeHHocTs MRSA B 6onbHULe coctasnana 19 %, nokasarenu B XMpypruyeckmx otae-
NeHunsx otnnyanuce. Kpome toro, 35,7 % wrammos MRSA 6binn yCTONUMBBI TOSLKO K rpymnne B-nakTamHbIX
aHTUOWNOTUNKOB, OCTaslbHble — K APYrM KflaccaMm aHTUOMOTUKOB.

BbiBogbl. AHTBMOTMKOPESNCTEHTHOCTD KIIMHUYECKNX LUTAMMOB S. aureus B UCCNeayeMOM XUPYPrm4eCKoM
cTaumoHape — BaXKHas TepaneBTuyeckas 1 anugemmonorndeckas npobnema. Hanbonee s ekTnBHLIMN
ans nedvenns nHoekumin MRSA 6binm AMHe3onua, MynupouuH, TUreLMKINH, BAaHKOMULIH, TEAKOMNNAHWH,
MOKCUNIOKCaUVH, HUTPOMYPAHTOVH, y3UAMHOBAsS KICNOTa 1 TPMMETONPUM/CYbaMeToKCasos. YunTtbisas
NOCTOSIHHOE N3MEHEHNE YPOBHS PE3NCTEHTHOCTU HO30KOMUASIbHBIX LUTAMMOB S. aureus B pasHbIX pernoHax
Mupa, HeOBXoAMMO NPOBOJUTE NOCTOSAHHBIE MOHUTOPUHI 38 aHTUONOTUKOPE3UCTEHTHOCTHLIO B KXXKA0M CTauu-
OHape 1 Ha OCHOBAaHMW NOJNYYEHHBIX JIOKaSIbHbIX AaHHbIX pas3padoTaTe 60/bHUYHbIN (HOPMYNSAP aHTUONOTUKOB.
MonuTnka ncnonb30BaHUS aHTUOVMOTUKOB B K&XKAOM XUPYPrM4eCKOM CTaumMoHape AomKHa onpeaensTbes B
3aBVICUMOCTN OT NOKaSIbHbIX AaHHbIX OTHOCUTESIbHO PE3UCTEHTHOCTY K MPOTUBOMUKPOOHBIM Npenaparam.
Heobxogumo opraHu3oBaTb CUCTEMY INUOEMUONONMYECKOro Haa3opa 3a MUKPOBHOW PE3UCTEHTHOCTLIO Ha
JIOKasIbHOM, PernoHanbHOM U HAUWOHANIBHOM YPOBHSIX.

KnioueBble cnoBa: Staphylococcus aureus, XMpyprisi, BHyTPMOO0IbHNYHbIE UHDEKLNN, aHTUBUOTUKM,
aHTUONOTUKOPE3NCTEHTHOCTL, MRSA.
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