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Abstract

BACKGROUND. Nasal carriage of Staphylococcus aureus among hospital personnel is a common cause
of hospital acquired infections. Emergence of drug resistant strains especially methicillin resistant S. aureus
(MRSA) is a serious problem in hospital environment. Therefore, the aim of this study was to determine the
prevalence of nasal carriage of Staphylococcus aureus its antibiotic susceptibility among healthcare workers
(HCWs) in Ukraine.

METHODS. This cross-sectional study was conducted from January to December 2017. The study included
medical workers from 19 hospitals in different Ukrainian regions. Nasal swabs were taken from 755 randomly
selected HCWs. The mean age of participants was 32.41 + 8.29 years (range 19—74 years) with a male-to-
female ratio of 0.47. The isolates were identified as S. aureus based on morphology, Gram stain, catalase
test, coagulase test, and mannitol salt agar fermentation. The sensitivity patterns of S. aureus strains were
determined by disk diffusion method (Kirby — Bauer). The panel of antibiotics used in sensitivity tests included:
penicillin, oxacillin, cefoxitin, amoxicillin/clavulanic acid, gentamicin, tobramicin, ciprofloxacin, levofloxacin,
moxifloxacin, mupirocin, nitrofurantoin, vancomycin, teicoplanin, fosfomycin, clindamycin, erythromycin,
rifampicin, linezolid, tetracycline, tigecycline, trimethoprim/sulphamethoxazole, and fusidic acid. Interpretative
criteria were those suggested by the CLSI (Clinical and Laboratory Standards Institute). MRSA were confirmed
by detection of the mecA gene by polymerase chain reaction.

RESULTS. Nasal screening identified 31.1 % (235/755) S. aureus carriers. Of the 235 nasal carriers of
S. aureus, 83.4 % (196/755) carried MSSA (methicillin-sensitive S. aureus) and 39/755 (16.6 %) carried
MRSA. The frequency of MRSA and MSSA carriage also varied according to the department/ward. The
highest prevalence of nasal carriage of MRSA was in the surgical wards. The staff of the general, pediatric,
cardiovascular, neuro and orthopedic surgery wards together with the emergency department accounted
for 56.4 % of all MRSA carriers. There was no significant difference between the sexes (p = 0.247), age
(p = 0.817), and years of healthcare service (p = 0.15) with regard to the nasal carriage of MRSA and MSSA.
In univariate analysis we divided the hospital departments into: emergency, internal medicine, pediatrics,
ICUs, surgery, and non-medical units and found no significant difference between MSSA and MRSA carriers
(p = 0.224). In the multivariate analysis, the occupation «nurse» was independently associated with MRSA
carriage (p = 0.012, odds ratio 3.6, 95 % confidence interval 1.3—9.7). All the S. aureus isolates recovered
from nasal carriers, were susceptible to linezolid, tigecycline, vancomycin, teicoplanin, and mupirocin.
Susceptibility to the other antimicrobials was also on a high level: 98.3 % of strains were found susceptible
to trimethoprim/sulphamethoxazole, 96.2 % — to nitrofurantoin, 95.3 % — to fusidic acid, 92.3 % — to
fosfomicin, 88.5 % — to amoxicillin/clavulanic acid, 87.2 % — to tobramycin, 86.8 % — to clindamycin.
Resistance to oxacyllin came up to 16.6 %.

CONCLUSIONS. Nasal carriage of S. aureus appears to play a key role in the epidemiology and pathogenesis
of infection. HCWs who are at interface between the hospital and the community may serve as agents of
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cross contamination of hospital acquired and community acquired MRSA. It is of importance to follow the
evolution of resistance to antibiotics in this species, especially to f-lactams.
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INTRODUCTION

Staphylococcus aureus has been recognized as
an epidemiologically important pathogen [1—4].
S. aureus is a major cause of both nosocomial
and community-acquired infections. Despite anti-
biotic therapy, staphylococcal infections occur
frequently in hospitalized patients and have severe
consequences [1, 2]. About 35—40 % of patients
undergoing surgery acquire at least one nosocomial
S. aureus infection [3], leading to increased
morbidity, mortality, hospital stay, and costs [5].

S. aureus is an opportunistic microorganism and
can cause severe infection. Its oxacillin-resistant form
(meticillin-resistant S. aureus, MRSA) has been the
most important cause of antimicrobial resistant
healthcare-associated infections worldwide [1, 2].
Over the past decades, the incidence of MRSA in
surgical site infections, bloodstream infections,
and pneumonia has increased significantly
[6, 7]. MRSA is the most commonly identified
antimicrobial-resistant pathogen in hospitals in
many parts of the world [1—4, 8, 9].

MRSA strains are highly prevalent in Ukrainian
hospitals, those strains account for approximately
50 % of all S. aureus isolates recovered from health
care infections [3, 4, 10]. In Europe, the proportion
of MRSA isolates in infected patients varied in
2015 from less than 0 % to more than 57.2 %,
with a pooled mean rate of around 16.8 %. [2].
In the United States, the proportion of methicillin
resistance in S. aureus strains approached almost
60 % in 2003, with an average rate of resistance
over the period 1998—2002 of around 50 % [8].
In 2007, a Mediterranean study found that the
highest proportions of MRSA were reported by
Egypt (52 %), Cyprus (55 %), Algeria (45 %), Malta
(50 %) and Jordan (56 %), in comparison to other
Mediterranean countries such as Lebanon (12 %),
Tunisia (18 %) and Morocco (19 %) [9].

MRSA strains are considered to be endemic in
many hospitals throughout the world and are

now responsible for approximately 40—60 % of
healthcare-associated infections [10, 11]. Com-
pared to methicillin-sensitive S. aureus (MSSA),
various studies have revealed that infection due
to MRSA is associated with significant morbidity,
mortality, length of hospital stay, and medical costs
[12]. For example, the rate of death due to MRSA
(11.8 %) was considerably higher than that due to
MSSA (5.1 %) [13].

S. aureus is both a commensal bacterium and a
human pathogen. S. aureus colonizes various niches
of the human body, but the primary colonization site
is the anterior nares. The anterior nares are the main
reservoir of MRSA, although other body sites are
frequently colonised, such as the hands, skin, axillae,
and intestinal tract [14, 15]. Approximately 30 % of
the human population is colonized with S. aureus
[16]. It is estimated that 20—30 % of individuals are
persistent carriers of S. aureus, around 30 % are
intermittent carriers, and 40—50 % are noncarriers
[17]. Nasal carriage among healthcare workers
(HCWs) is the main source for the transmission of
MRSA and most S. aureus among patients within
and between wards [18]. MRSA carriers create major
problems for critically ill patients (e.g., intensive care
unit (ICU) patients.

Nasal carriage of S. aureus among hospital
personnel is a common cause of hospital acquired
infections. Approximately 5 % of colonised HCWs
develop clinical infections [15] and symptomatic
MRSA infections among HCWs have been des-
cribed in several case reports [19]. Emergence of
drug resistant strains especially MRSA is a serious
problem in hospital environment.

Since it is well known that S. aureus can be
found as part of the nasal microbiota without
causing overt disease, this carrier state may also
be an important factor for dissemination from
physicians and nurses to patients and vice-versa
[20]. Despite the possible role that HCWs may
perform in dissemination of MSSA and MRSA
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strains, relatively few reports have addressed this
issue. Knowledge of the prevalence of MRSA and
its antimicrobial profile is necessary for selection of
the appropriate empirical antimicrobial treatment
for S. aureus infections [5]. In particular, screening
for and eradication of MRSA from colonized HCWs
have been recognized and recommended as an
important part of a comprehensive infection control
policy for this organism. Screening of HCWs for
early and rapid identification of MRSA carriage is
recommended for reducing the spread of MRSA
within hospitals [21].

Objective — to determine the prevalence of nasal
carriage of Staphylococcus aureus its antibiotic
susceptibility among health care workers in
Ukraine.

MATERIALS AND METHODS

Setting and design

The study included medical workers from 19
hospitals in different Ukrainian regions. Nasal swabs
were taken from 755 randomly selected healthcare
workers (doctors, nurses and other health care
workers). From January to December 2017,
participants were recruited on a voluntary basis
during their regular activities. Medical students were
excluded from the study. An informed consent form
was made available to each participant who also
completed a questionnaire regarding demographic
data (sex, age and specialty as appropriate).
Exclusion criteria for the population under study
were the current presence of diseases compatible
with S. aureus infections such as impetigo, skin
and soft tissue infections, sinusitis, otitis or rhinitis,
or antibiotic use within the previous three months.

Microbiological methods

Specimens were taken from the subjects in the
following way: a sterile moistened swab was
inserted into each nostril in turn, to a depth of
approximately 1 cm, and rotated five times [23].
For each specimen, both nostrils were sampled
using the same swab. The swabs were immediately
transported to the microbiology laboratory for
further processing. Specimens were inoculated
onto Blood agar and incubated overnight at 37 °C
for 24 h. The isolates were identified as S. aureus
based on morphology, Gram stain, catalase test,
coagulase test, and mannitol salt agar fermentation.
MSSA strains were differentiated from MRSA
using agar screen plates (Mueller — Hinton agar)
containing 2 pg/ml oxacillin with 4 % NaCl. Isolates
with growths on the plates with 2 pg/ml of oxacillin
were considered as a MRSA, while isolates that

did not grow in the antibiotic-containing medium
were considered as MSSA.

Antibiotic susceptibility determination

The sensitivity patterns of S. aureus strains were
determined by disk diffusion method (Kirby —
Bauer). The panel of antibiotics used in sensitivity
tests included: penicillin, oxacillin, cefoxitin,
amoxicillin/clavulanic acid, gentamicin, tobramicin,
ciprofloxacin, levofloxacin, moxifloxacin, mupi-
rocin, nitrofurantoin, vancomycin, teicoplanin,
fosfomycin, clindamycin, erythromycin, rifampicin,
linezolid, tetracycline, tigecycline, trimethoprim/
sulphamethoxazole, and fusidic acid (Himedia,
India). Interpretative criteria were those suggested
by the CLSI (Clinical and Laboratory Standards
Institute) [22]. MRSA were confirmed by detection
of the mecA gene by PCR (polymerase chain
reaction). To analyze sensitivity patterns of
MRSA strains more precisely, minimum inhibitory
concentration (MIC) of methicillin (oxacillin) were
determined by the E-test method (AB Biodisk,
Sweden). The isolates were incubated overnight,
following which the sensitivity breakpoints for
MIC were determined. The sensitivity breakpoints
for MIC and the antibiotic disk diffusion method
were interpreted according to the manufacturer’s
instructions (AB Biodisk, Sweden) and the BSAC
(British Society for Antimicrobial Chemotherapy)
guidelines, respectively [23].

Statistical analysis

Data obtained were transferred for further
analysis into computer software WHONET 5.1
(© 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.
The odds ratios (OR), 95 % confidence interval
(Cl), and p-value were calculated. P-value for the
variables analyzed in each case were calculated by
the Fisher exact test and the Chi square test. Value
of p < 0.05 were considered statistically significant.

Ethical considerations

Informed oral consent was obtained from all study
staff prior to specimen collection. The study was
approved by the Ethics Committee of Shupik
National Medical Academy of Postgraduate
Education. Ethical considerations including privacy
of personal data were considered during all steps
of the research.
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Table 1

Prevalence of nasal carriage of methicillin-sensitive and methicillin-resistant Staphylococcus aureus among
healthcare workers at Ukrainian hospitals by ward (p < 0.05)

Number Number Nasal carriers
PRI L T of samples of nasal carriage = MSSA MRSA
Cardiac Surgery 31 11 (35.5 %) 6 (54.5 %) 5 (45.5 %)
Neurosurgery 36 12 (33.3 %) 1(91.7 %) 1 (8.3 %)
Pediatric Surgery 16 5(31.2 %) 3 (60.0 %) 2 (40.0 %)
General Surgery 31 17 (54.8 %) 1(64.7 %) 6 (35.3 %)
Vascular Surgery 26 8 (30.8 %) (75.0 %) 2 (25.0 %)
Emergency department 18 7 (38.9 %) 4 (57.1 %) 3 (42.9 %)
Orthopedic 18 5 (27.8 %) 2 (40.0 %) 3 (60.0 %)
ICU 48 15 (31.2 %) 9 (60.0 %) 6 (40.0 %)
Otorhinolaryngology 19 8 (42.1 %) 6 (75.0 %) 2 (25.0 %)
Urology 16 5 (31.2 %) 5 (100.0 %) 0
Neurology 22 5 (22.7 %) 5 (100.0 %) 0
Haematology 26 6 (23.1 %) 6 (100.0 %) 0
Internal Medicine 35 11 (31.4 %) 6 (54.5 %) 3 (27.3 %)
Peadiatric 156 52 (33.3 %) 50 (96.2 %) 2 (3.8 %)
Laboratory 148 31 (20.9 %) 31 (100.0 %) 0
Radiodiagnostics 83 30 (36.1 %) 27 (90.0 %) 3 (10.0 %)
Office personnel 26 7 (26.9 %) 6 (85.7 %) 1(14.3 %)
Total 755 235 (31.1 %) 196 (83.4 %) 39 (16.6 %)

Note. MSSA — methicillin-sensitive Staphylococcus aureus; MRSA — methicillin-resistant Staphylococcus aureus.

RESULTS

During the study period, 755 of all HCWs at the
studied Ukrainian hospitals were screened for S.
aureus carriage. The mean age of participants
was 32.41 + 8.29 years (range 19—74 years) with
a male-to-female ratio of 0.47. Nasal screening
identified 31.1 % (235/755) S. aureus carriers. Of
the 235 nasal carriers of S. aureus, 83.4 % (196/755)
carried MSSA and 39/755 (16.6 %) carried MRSA.

The frequency of MRSA and MSSA carriage also
varied according to the department/ward (Table 1).
The highest prevalence of nasal carriage of MRSA
was in the surgical wards. The staff of the general,
pediatric, cardiovascular, neuro and orthopedic
surgery wards together with the emergency
department accounted for 56.4 % of all MRSA
carriers. In univariate analysis we divided the hospital
departments into: emergency, internal medicine,
pediatrics, intensive care unit (ICU), surgery, and non-
medical (laboratory, offis personnel, and paramedical
staff) units and found no significant difference
between MSSA and MRSA carriers (p = 0.224).

Table 2 shows results of univariate and logis-
tic regression analysis of potential risk factors

for nasal carriage of MSSA and MRSA. There
was no significant difference between the
sexes (p = 0.247), age (p = 0.817), and years of
healthcare service (p = 0.15) between those with
nasal carriage of MRSA and MSSA.

The other variables studied were occupation
(nurse, auxiliary nurse, and non-medical personnel)
of HCWSs. There was a significant difference
between nasal carriage of MRSA and MSSA
(p = 0.032) with regard to occupation.

In the multivariate analysis, the only significant
independent risk factor for nasal carriage of MRSA
versus MSSA was the occupation «nurse» (odds
ratio 3.6, 95 % confidence interval 1.3—9.7;
p =0.012).

The sensitivity of S. aureus isolates to the
tested antibiotics is shown in Table 3. Overall,
196 (83.4 %) isolates were MSSA and
39 (16.6 %) were MRSA. As a result of studying
of staphylococci tested strains susceptibility
to antibiotics it was established, that based
on antimicrobial susceptibility analysis, the
most active antibiotics found in the study were
linezolid, tigecycline, vancomycin, teicoplanin,
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Table 2

Univariate and multivariate analysis of potential factors for nasal carriage of methicillin-sensitive and methicillin-
resistant Staphylococcus aureus among healthcare workers at Ukrainian hospitals

Carrier status

Logistic regression

Variable p-value
MSSA MRSA OR (95 % CI) p-value
Gender: 0.247 0.779
Male 84 (42.9 %) 14 (35.9 %)
Female 112 (67.1 %) 25 (64.1 %)
Age, years (Mean + SD) 33.16 £ 9.3 33.56 £ 7.2 0.817
Stratified age, years: 0.21
<30 93 (47.4 %) 15 (38.5 %)
30—50 94 (48.0 %) 24 (61.5 %)
> 50 9 (4.6 %) 0
Years of working (Mean + SD) 885+74 10.98 + 8.2 0.15
Stratified years of working: 0.248
0—9 130 (66.3 %) 21 (53.8 %)
10—19 46 (23.6 %) 14 (35.9 %)
20—36 20 (10.2 %) 4 (10.3 %)
Department / Ward: 0.224 0.788
Internal medicine and pediatrics 57 (29.1 %) 8 (20.5 %)
Emergency 36 (18.4 %) 8 (21.9 %)
ICU 11 (5.6 %) 6 (15.4 %)
Surgery 54 (27.6 %) 13 (33.3 %)
Non-medical 38 (19.4 %) 4 (10.3 %)
Occupation 0.032
Nurse 52 (33.8 %) 17 (53.1 %) 3.6 (1.3—9.7) 0.012

Auxiliary nurse 36 (23.4 %)

9 (28.1 %)

1.3 (0.53—3.3)

Note. MSSA — methicillin-sensitive Staphylococcus aureus; MRSA — methicillin-resistant Staphylococcus aureus; OR — odds

ratio; Cl — confidence interval; ICU — intensive care unit.

and mupirocin, showing growth inhibition of
100 % strains tested. Susceptibility to the other
antimicrobials was also on a high level: 98.3 % of
strains were found susceptible to trimethoprim/
sulphamethoxazole, 96.2 % — to nitrofurantoin,
95.3 % — to fusidic acid, 92.3 % — to fosfomicin,
88.5 % — to amoxicillin/clavulanic acid, 87.2 % —
to tobramycin, 86.8 % — to clindamycin.

Susceptibility to levofloxacin (85.5 %), cefoxitin
(85.5 %), levofloxacin (85.5 %), rifampicin (85.5 %),
tetracycline (81.7 %), erythromycin (81.7 %), and
moxifloxacin (79.6 %) was observed to be some
lower. Resistance to oxacyllin came up to 16.6 %.
Interestingly, penicillin, which is currently not used for
treatment of staphylococcal infections anymore, was
shown to be ineffective in 60.0 % 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
(excepting benzylpenicillin) to treat staphylococcal
infections of any localization. However, analysis of
antimicrobial resistance profiles revealed that some
strains were resistant to 7—9 antibiotics, belonging
to 5—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. Analysis of the
profiles for strains resistant to 6 and more classes
of antibiotics demonstrated, that all the strains were
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Table 3
Antimicrobial susceptibility of S. aureus isolated from health-care workers in Ukrainian hospitals
Antibiotic S | R R (95 % CI)
Penicillin 92 (39.1 %) 2 (0.9 %) 141 (60.0 %) 56.8—63.2
Oxacillin 196 (83.4 %) 0 39 (16.6 %) 14.2—19.1
Cefoxitin 201 (85.5 %) 0 34(14.5 %) 12.2—16.8
Amoxicillin/clavulanic acid 208 (88.5 %) 1 (0.4 %) 26 (11.1 %) 9.1—13.2
Gentamicin 198 (84.3 %) 2 (0.9 %) 35 (14.9 %) 12.6—17.2
Tobramycin 205 (87.2 %) 2 (0,9 %) 28 (11.9 %) 9.8—14.0
Ciprofloxacin 197 (83.8 %) 2 (0.9 %) 36 (15.3 %) 12.9—17.6
Levofloxacin 201 (85.5 %) 1 (0.4 %) 33 (14.0 %) 11.7—15.3
Moxifloxacin 187 (79.6 %) 3 (1.3 %) 35 (14.9 %) 12.6—17.2
Mupirocin 235 (100.0 %) O 0 0.0
Nitrofurantoin 226 (96.2 %) 0 9 (3.8 %) 2.6—5.0
Vancomycin 235(100.0%) O 0 0.0
Teicoplanin 235 (100.0 %) O 0 0.0
Fosfomycin 217 (92.3 %) 1 (0.4 %) 17 (7.2 %) 5.6—8.8
Clindamycin 204 (86.8 %) 0 31 (13.2 %) 11.0—15.4
Erythromycin 192 (81.7 %) 2 (0.9 %) 41 (17.4 %) 15.0—19.8
Rifampicin 201 (85.5 %) 2 (0.9 %) 32 (13.6 %) 11.4—15.8
Linezolid 235(100.0 %) O 0 0.0
Tetracycline 192 (81.7 %) 2 (0.9 %) 41 (17.4 %) 15.0—19.8
Tigecycline 235(100.0 %) O 0 0.0
Trimethoprim/sulphamethoxazole 231 (98.3 %) 0 4 (1.7 %) 0.9—2.5
Fusidic acid 224 (95.3 %) 0 11 (4.7 %) 3.3—6.1

resistant to oxacyllin, suggesting previously shown
evidences on multiple antimicrobial resistance
among staphylococci, resistant to oxacyllin.

DISCUSSION

There is a paucity of information on the role of
human carriage among HCWs, personnel that could
easily carry and spread S. aureus strains to patients.
To the best of our knowledge, the current study
is the first on prevalence of S. aureus and MRSA
among HCWs in Ukrainian hospitals. Laboratory-
based screening for MRSA colonisation of HCWs
is a key element in enabling control measures and
early therapeutic decisions.

An overview of the published work highlights that
carriage of MSSA or MRSA in HCWs occurs at a
variable rate in countries with very different public
health and social structures, however, there is no
simple way to predict carriage rates on the basis
of the mentioned variables [11, 14, 16, 18, 21,
24—27]. Differences in the prevalence of nasal
carriage of S. aureus strains may be due in part
to differences in the quality and size of samples

and the use of different techniques and different
interpretation guidelines. Our study of nasal
carriage in HCWs in a local public hospital showed
that 31 % of the personnel carried S. aureus [26,
27], of whom 16.6 % accounted for MRSA [16, 26,
27]; those frequencies are comparable to others
reported in the literature. Remarkably, nurses were
mainly colonized by MRSA strains rather than
MSSA strains (statistically significant, p < 0.032
by the Fisher’s exact test) than medical doctors.

The frequency of MRSA and MSSA carriage also
varies between hospital department/wards. The
highest prevalence of nasal carriage of MRSA was in
the surgical wards. The staff of the general, pediatric,
cardiovascular, neuro and orthopedic surgery wards
together with the emergency department accounted
for 56.4 % of all MRSA carriers.

Allthe S. aureus isolates recovered from nasal carriers,
were susceptible to linezolid, tigecycline, vancomycin,
teicoplanin, and mupirocin. Susceptibility to the other
antimicrobials was also on a high level (trimethoprim/
sulphamethoxazole, nitrofurantoin, fusidic acid,
fosfomicin, amoxicillin/clavulanic acid, tobramycin,

www.antibiotic-probiotic.org.ua

International Journal of Antibiotics and Probiotics. 2018 Mar; 2 (1)

35



International Journal of Antibiotics and Probiotics

A.l. CanmaHoB Ta cniBaBT.

and clindamycin). Resistance to oxacyllin came up
to 16.6 %. Interestingly, penicillin, which is currently
not used for treatment of staphylococcal infections
anymore, was shown to be ineffective in 60.0 %
of strains, which still suggests the usefulness of
this antibiotic for patient treatment, based on the
individual antibiogram data. There was a relationship
between methicillin resistance and resistance to
other antibiotics, as noted in previous investigations
[28, 29]. Thus, this is a major problem in the treatment
of S. aureus infections. PCR testing confirmed that all
MRSA strains isolated from our HCWs were mecA
gene-positive. This study was preliminary and the
initiation of further molecular studies is required to
track mecA in our isolates.

Healthcare workers are likely to be important in the
transmission of MRSA, but more frequently act as
vectors, rather than being the main sources of MRSA
transmission [15, 30]. The most important mode of
MRSA transmission is through contamination of the
hand [31]. An alternative mechanism of transmission
is airborne dispersal of staphylococciin association
with an upper respiratory tract infection. Colonised
HCW are most often transiently colonised, but
they may become persistent carriers if they have
chronic dermatitis or sinusitis, and this may lead to
prolonged MRSA transmission [32].

Funding Statement
These authors have no support or funding to report.

Consent for publication
Not applicable.

Ethical considerations

Whilst routine screening of all potential inpatients
at risk is receiving increasing political support, the
procedures of screening and decolonisation for
colonised HCWs remain controversial [15]. Other
issues related to the management of colonised
HCWs have been raised in the literature,
including the questions of the optimum timing
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colonised HCWs should be excluded from work
[15]. Work restrictions for HCWs colonised with
MRSA differ geographically, ranging from being
allowed to work without restrictions other than
compulsory hand hygiene, to being removed
from clinical duties or being forced to take leave
of absence [15].

CONCLUSIONS

Nasal carriage of S. aureus appears to play a key
role in the epidemiology and pathogenesis of
infection. HCWs who are at interface between the
hospital and the community may serve as agents
of cross contamination of hospital acquired and
community acquired MRSA. Laboratory-based
screening for MRSA colonisation of HCWs is a
key element in enabling control measures and
early therapeutic decisions. It is of importance to
follow the evolution of resistance to antibiotics in
this species, especially to p-lactams.
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MOLUWPEHICTb HOCOBOIO HOCIUCTBA STAPHYLOCOCCUS AUREUS
TA NOrO AHTUBIOTUKOYYTNUBICTb CEPE[ NPALIBHUKIB
OXOPOHW 340POB’S1 B YKPAIHI

A.l. CanmaHoB ', O.M. BepHep ', H.I". LUenkoBa,
O.l. Hikonbcbka ', B.M. BnarogaTtHuin !, J1.®. Cnenosa?

"HaujioHanbHa MeayyHa akageMis nicnsaMnioMHol ocsitw imeri .J1. LLynnka, Kuvie, YkpaiHa
2 Y «lHcTUTYT MepjaTpil, akylwepcTsa i rinekonorii HAMH Ykpainn», K, YkpaiHa

Hocose HocincTteo Staphylococcus aureus cepep, NpauiBHUKIB 3aKafiB OXOPOHU 300POB’S — noLupeHa
NPUYNHA BUHNKHEHHST BHYTPILHbOMIKAPHAHNX IHEKLi. AHTUOIOTUKOPE3NCTEHTHICTD MIKPOOPIraHi3miB,
ocobnmBo WTamiB S. aureus, pe3ncTeHTHNX o MeTuumniHy (MRSA), € cepino3Hoto NpobreMoto NikapeHsb.
MeTa po60Tu — BM3HAYMTI MOLLUMPEHICTb HOCOBOIO HOCINCTBa Staphylococcus aureus cepeq, NpaLiBHIIKIB
3aKsiafiB OXOPOHN 300PO0B’S B YKpaiHi.

Martepianu i metogu. [ocnigpkeHHSA NnpoBeneHo i3 civHsa go rpyaHsa 2017 p. Y pocnipkeHHi B3snn yyacTb
npaviBHUKM 19 nikapeHb 3 pidHNX perioHiB YkpaiHn. HasanbHi Ma3ku 6yno B35TO Big, 755 BUNagKoBo BUOpPaHMX
npaLiBHMKIB 3aKknagiB 0XOpoHW 300poB’s. CepepHili Bik y4acHuKiB ctaHoBuB (32,41 + 8,29) poky (giana3oH —
19—74 pokw). CniBBiQHOLLEHHS YOJOBIKIB i XKiHOK — 0,47. 130111 ineHTUdiKoBaHO SK S. aureus Ha NigcTasi
Mopdonorii, pesynsTaTtiB KatanasHoro Ta KoarynasHoro TeCTy, a TakoXX 6pOofiHHA arapom Coni MaHiTony.
YyTnmBiCTb [0 aHTMBIOTKKIB WTaMiB S. aureus BU3Ha4YeHO ancko-audysinHnum metogom (Kipbi — bayepa).
Habip aHTMBIOTUKIB, BUKOPUCTaHMX Yy TECTAxX BU3HAYEHHS YYTNMBOCTI: NEHILWNIH, OKcaumniH, LeOKCUTUH,
aMOKCULMNIH/KNaBynaHoBa KNCI0Ta, FeHTaMiLH, ToBpamilyH, LnpodnokcauyH, nesodokcaumH, Mokcud-
JIOKCaUWH, MynipOLWH, HITPOgYPaHTOIH, BAHKOMILIH, TEAKOMNaHIH, hochOoMILMH, KNiIHAAMILWH, epUTPOMILIH,
pudamniumH, NiHe30ia, TETPaLUMKIIIH, TIreLUKiH, TPMMETONPUM/CynbdamMmeToKcason Ta dysugiesa Kucnora.
[ns OLiHKKM pe3ynbTaTiB YyTIMBOCTI A0 aHTUBIOTMKIB BUKOPUCTOBYBaIM KPUTEPIT, 3anponoHOBaHi IHCTUTyTOM
KniHiYHMX Ta nabopatopHux ctaHgapTis CLUA (CLSI). LLitamn MRSA BepudikoBaHO Ha NigcTasi BUSBNEHHS
reHa mecA 3a 4ONOMOroto NosiMepasHol TaHLIOroBOI peakLyji.

PesynbTaTy Ta 06roBopeHHs. CKpUHIHI Ma3kiB 3 Hoca Bu3HaumB 31,1 % (235/755) HociiB S. aureus, 3 HUX
83,4 % (196/755) 6ynu Hocismu wTamiB MSSA (MeTuuuniH-YyTnneuiA S. aureus), pewuta — MRSA. HYacToTa
HocincTtea wramis MRSA Ta MSSA BapitoBana 3anexxHo Big npodinto BigaineHHs nikapHi. Hansuwmin piseHb
MOLUMPEHOCTI HOCOBOIO HocincTBa Wwramis MRSA BusBNeHO cepepn nNpauiBHUKIB XipypridyHuX BigaineHb. Ha
YacTKy CniBpOOBITHKKIB BifgineHb 3aranbHOro Npodinto, negiartpii, CepLeBo-CyaUHHNX, HENPO- Ta opToneany-
HUX XipypriYHnX, HEBIOKNAQHO! Aonomory npunagano 56,4 % Big ycix HociiB MRSA. He BusiBneHo cyTTeBoi
BigMiHHOCTI 3a cTaTTio (p = 0,247), BikoM (p = 0,817) i TpmBanicTio poboTK B 3aKagax OXOPOHN 300PO0B’s
(p = 0,15) wopo Hocosoro HocincTea wramie MRSA Ta MSSA. 3a peaynstatamu ogHOMaKTOPHOMO aHarnisy
cepef NpavuiBHUKIB BifOineHb HEBIOKNAAHO! Ta BHYTPILLUHBO! MeauLmMHN, NeaiaTpil, aaMiHicTpaTuBHOro, Xipyp-
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riYHOro Ta HEMeOMYHNX NigpPOo3aiNniB He BUSBUAN iCTOTHOI BigMIHHOCTI Mi>K Hocisimu wtamiB MRSA ta MSSA
(p = 0,224). baraToBapiaHTHWI aHasi3 NoKasas., Lo MeCeCTpu Bynn NoB’a3aHi 3 puankamm iHiKyBaHHSA Ta
HociicTBa wTtamiB MRSA (p = 0,012, BigHoLLeHHs waHciB — 3.6, 95 % posipyuit iHTepsan — 1,3—9,7). Yci
isonsTn S. aureus, BUAINEHI Bif, HOCOBMX HOCIIB, Bynn YyTnmBi 40 niHe3onigy, TireUnKniHy, BaHKOMILWHY, Teli-
KoMnnaHiHy Ta MynipouuHy. CIpURHATAMBICTb A0 iHWMX aHTUbaKTepiaibHUX NpenapaTiB Oyna TakoXX BUCOKOHO:
98,3 % — po TpumeTonpumy/cynbhameTokcasony, 96,2 % — [o HiTpodypaHToiHy, 95,3 % — oo dy3naiesoi
kmcnotn, 92,3 % — po dochomiuuHy, 88,5 % — [o amokcuumniHy/KnaBynaHoBoi kucnotu, 87,2 % — no
To6pamiunHy, 86,8 % — no kniHgamiumHy. CTiKicTb [O okcaumniHy ctaHoBuna 16,6 %.

BucHoBku. HocoBe HoCIlicTBO S. aureus, iIMOBIPHO, Bifjirpae Ko4oBY posib B enigemMiosnorii Ta natoreHesi
iHcpekuji. MNpauiBHMKN 3aknagiB OXOPOHU 30OPOB’St MOXYTb BYyTY [KEPENOM NEPEXPECHOMO 3apadKeHHS SK
BHYTPILUHbONIKAPHAHMMM, TaK i NO3anikapHaHUMN iHeKLUigMy, cnpudrHeHnMin witamamy MRSA. Baxknmso
CTEXWTU 32 eBOSMOLIEI0 CTIMKOCTI A0 aHTUBIOTUKIB LibOro Buay, 0COBNMBO A0 P-NakTamis.

Knto4osi cnoBa: Staphylococcus aureus, HOCOBE HOCINCTBO, NPaLiBHUKN 3aKNaaiB OXOPOHU 300PO0B’H, aH-
TNBioTMKOPE3NCTEHTHICTb, MRSA, YkpaiHa.

PACMNMPOCTPAHEHHOCTb HOCOBOI'O HOCUTEJIbCTBA STAPHYLOCOCCUS
AUREUS N ETO AHTUBUOTUKOPE3SUCTEHTHOCTb CPEAN COTPYAHUKOB
YYPEXXOEHUA 3OPABOOXPAHEHUSA YKPAUHDI

A.l. CanmaHoB ', O.M. BepHep 1, H.I". LLlenkoBas ',
E.N. Hukonbckasa ', B.H. BnarogatHbin ', J1.®. CnenoBa?

"HauyoHanbHas MeguUMHCKast akagemyist MocneauniioMHoro obpasoanys umenn IN.J1. Lynvka, Kues, YkpavHa
2TY «HCTUTYT neamnaTpum, akylepcTaa 1 rmHekonorun HAMH YkpanHbl», Knes, YkpanHa

HocoBoe HocutenscTBo Staphylococcus aureus cpenmn paboTHUKOB YHPEXOEHNN 3APaBOOXPAHEHNS — pac-
NPOCTPaHEHHasA NPUYMHA BO3HNKHOBEHNSI BHYTPUOONBHUYHBIX MHAEKLNNA. AHTUONOTUKOPESNCTEHTHOCTDL S.
aureus, 0Co6eHHo LWwtammoB MRSA (MeETULMNNNH-PE3NCTEHTHBIN S. aureus), ABASETCA CEPbE3HOWN NPO6eMON
ans 6onbHUL,

Llenb pa6oTbl — onpenenvtb pacnpoCTPaHEHHOCTb HOCOBOMO HOCUTENLCTBA S. aureus 1 ero YyBCTBUTENb-
HOCTb K aHTUBNOTMKaM cpeamn PaboTHMKOB yUYpEXXAEHU 30PaBOOXPAHEHNS B YKpauHe.

Matepumanbi n metoabl. ViccnenosaHne NpoBeaeHoO B NEPUOA C sHBaps no aekabpb 2017 r. B uccnegosaHnmn
NPUHANN y4acTne paboTHUKM 19 60MbHUL, U3 Pa3dHbIX PErMOHOB YKpauHbl. HasanbHble Ma3ku B3Tbl OT 755
CJly4alrHO BblIGpaHHbIX PaboOTHUKOB yHpexxaeHl 3apaBooxpaHeHns. CpenHuin BO3pacT y4aCTHNKOB COCTaBU
(82,41 + 8,29) ropa (ananasoH — 19—74 roga). COOTHOLLEHNE MY>XXHIMH U >KeHLLMH — 0,47. 3onaTsl ngeHTu-
drumpoBany Kak S. aureus Ha OCHOBaHUM MOPGONOrn, PE3YNLETAaTOB KaTtanasHOoro 1 KoarynasHoro TecTa, a
TakKe BPOXKEHMSA arapoM CONN MaHHUTONA. YyBCTBUTENBHOCTb K aHTMOMOTMKaM LUTaMMOB S. aureus onpe-
Aensanu amcko-andgdysHeiM metogom (Kupbu — Bayapa). Habop aHTMONOTKOB, NCMOIb30BaHHbIN B TECTax
onpeneneHnst YyBCTBUTENbHOCT: MEHNLWINH, OKCALWINNH, LehOKCUTIH, aMOKCULVIIINH/KNaBynaHoBas
KNCNOTa, reHTaMuLMH, TOBpaMULH, LMNPogIoKcaLyH, NeBOMAOKCaLIMH, MOKCU(IOKCALWH, MyNMPOLH,
HUTPOYPAHTONH, BAaHKOMULH, TENKOMAAHNH, (OCHOMULIMH, KNMMHAAMULNH, 3PUTPOMULNH, PUaMnuLmH,
JMHE30NMA, TETPALMKIINH, TUFELIMKITNH, TPUMETOMNPUM/CYnbdamMmeTokcason 1 dysuanesas kucnora. [ns oueH-
K1 pe3ynbTaToB YYBCTBUTENBHOCTY K aHTUOMOTUKAM UCMONB30BaIv KpUTEPUMX, NPeasIoXKeHHbIe VIHCTUTYTOM
KNMHUYeCKnx n naéopatopHeix ctangaptos CLUA (CLSI). LLtammel MRSA Bepuduumposani Ha OCHOBaHNN
BbISIB/IEHNS1 FeHa MECA C NMOMOLLBIO NOMMEPA3HOW LIEMHOM peakLui.

PegynbtaTbl u 06¢cyxaeHne. CKpUHMHI Ma3koB 13 Hoca onpendenvn 31,1 % (235/755) Hocuteneli S. aureus, 13
Hux 83,4 % (196/755) 6binn HocuTenammu Wwtammos MSSA (MeTULUNAMH-YYBCTBUTENBHBIN S. aureus), OCTaslb-
Hble — MRSA. HacTtoTa BbisiBneHus HocutenbcTea wrammos MRSA n MSSA BapbupoBana B 3aB1UCMMOCTH
OT Npocuna otaeneHns 60abHUL,. HanBbiCLLMI YPOBEHb PacnpOCTPaHEHHOCTM HOCOBOIO HOCUTENLCTBA
wrammoB MRSA BbisiBfieH cpean paboTHUKOB XMPYPrnvecknx otoeneHnin. [lona coTpyaHUKOB OTAENEHNIA
obuwero npoduns, neguaTpun, CEpAEHHO-COCYANCTbIX, HENPO- 1 OPTOMNEOUHECKUX XUPYPTUHYECKUX, HEOT/IOXK-
HoW nomMoLLy cocTasuna 56,4 % ot Bcex HocuTenel wtammos MRSA. He 6b1i10 CyLLeCTBEHHOO OTANYNS MO
nony (p = 0,247), Bospacty (p = 0,817) n panTensHOCTN PaboTkl B yHpexxaeHnn 3gpasooxpaHerns (p = 0,15)
4151 HOCoBOro HocuTenbcTaa wWwrammos MRSA n MSSA. Mo pesynsratam ogHOMakTOPHOro aHanmsa cpeau
PabOTHNKOB OTAENEHWI HEOTIOXHON U BHYTPEHHEN MeauLMHbI, NeAMaTpPUn, agMUHUCTPATUBHOIO, XPYP-
MMYECKMX U HEMEOULIMHCKNX NOApa3nefieHnini He BbiSBUAW CYLLECTBEHHOMO OTINYUS MEXOY HOCUTENSAMN
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wrammoB MRSA n MSSA (p = 0,224). MHOroBapuaHTHbI aHann3 nokasals, YTo MeacecTpbl Obln CBSA3aHbI
C PUCKOM MHpMLmpoBaHusa 1 HocutenbcTea wrammoB MRSA (p = 0,012, oTHowweHune waHcoB — 3.6, 95 %
poseputenbHbin HTepBan — 1,3—9,7). Bce nsonatel S. aureus, BbiaeNeHHbIE OT HOCOBbIX HOCUTENEN, OblN
YyBCTBUTESbHbI K IMHE3ONNAY, TUFELIMKITUHY, BAHKOMULIMHY, TENKOMNIAHHY 1 MynMpoLuHy. BocnpunMynBocTb
K Opyrum aHTubakTepmanbHbiM npenaparam Obiia Takke BbICOKON: 98,3 % — K TpumeTonpumy/cynbhame-
TOKcasony, 96,2 % — K HUTpodypaHTouHy, 95,3 % — K dyaugnesoi kucnote, 92,3 % — K hochoMnLIHY,
88,5 % — K aMOKCMUMANMHY/KnaBynaHoBOW KUcnoTe, 87,2 % — K TobpamuuHy, 86,8 % — K KnnHgaMuuyHy.
YCTOMYMBOCTb K OKCaumnanHy coctasuna 16,6 %.

BbiBogbl. HOCOBOE HOCUTENLCTBO S. aureus, BEPOSTHO, UrPAET KIHOYEBYO POJib B 9NUGEMUONOrIN 1 na-
TOoreHese MHpeKUmn. PaboTHNKN yHpeXKaeHWn 30paBoOXpaHeHnst MOryT ObiTb UCTOYHNKOM MEPEKPECTHOMO
3apaXKeHNsi Kak BHYTPUOONBHNYHBIMM, TakK U BHEOOIBHUYHBIMU HEKLIMAMU, BbI3BaHHbIMY LUTammamy MRSA.
BaxkHO HabntogaTh 3a 3BOSOLMEN YCTONYMBOCTI K aHTUONOTNKaM 3TOro BrAa, OCOO6EHHO K -naktamam.
KnroueBble cnoBa: Staphylococcus aureus, HOCOBOE HOCUTENBCTBO, COTPYAHUKUN YUPEXOEHN 30PaBOOX-
paHeHusl, aHTMBNOTUKOPE3NCTEHTHOCTb, MRSA, YKpaunHa.
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