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Abstract

OBJECTIVE — to analyses the results of patients’ surgery, to determine the incidence rate of surgical site
infections (SSIs) and to identify prevailing pathogens and their resistance to antibiotics in Ukrainian hospitals.

MATERIALS AND METHODS. The investigation included 9,408 patients who underwent surgeries during 2015
in 12 surgical hospitals in different Ukrainian regions. In order to determine the incidence rates of SSls were used
the standard definition that were developed by the CDC (USA). The investigation included the analysis of 1,248
strains from patients with clinical symptoms SSls. The identification and antimicrobial susceptibility of cultures
were determined, using automated microbiology analyzer Vitek 2 Compact (BioMerieux, France). Susceptibility
to antibiotics was determined using AST cards (BioMerieux, France). Some antimicrobial susceptibility test used
Kirby — Bauer antibiotic testing. Interpretative criteria were those suggested by the CLSI (USA).

RESULTS AND DISCUSSION. Data analysis demonstrated that 13.3 % (Cl 95 %: 12.3—14.2 %) patients
developed postoperative SSls. Infection rates after various surgical procedures at surgical sites were
observed. Shows the high infection rate in appendectomy (17.47 %), gastric, small and large bowel
surgeries (18.23 %). The infection rate in orthopedic procedures (13.27 %), cholelithiasis (hepatobiliary)
(14.93 %), uterus and adnexal structures (11.10 %), urinary tract and genitalia (9.37 %) and hernia (14.1 %)
are comparatively lower. The infection rate in lower segment caesarean structure is 4.24 % and excision of
dermoid cysts, lipomas 3.22 %. Staphylococcus aureus was identified as the most common causative agent
of SSls (27.6 %), followed by Escherichia coli (14.1 %), Enterococcus faecalis (13.5 %), and Pseudomonas
aeruginosa (10.1 %). Frequency of Klebsiella pneumoniae, Acinetobacter baumannii, Enterobacter aerogenes,
Enterococcus faecium, Streptococcus spp., Staphylococcus epidermidis and Proteus vulgaris was 7.1 %,
6.9 %, 6.1 %, 4.7 %, 4.6 %, 3.6 %, and 1.6 %, respectively. Antibiotic susceptibility testing showed that
all strains of S. aureus resistant to penicillin. The most active antibiotics found were linezolid, tigecycline,
and mupirocin, showing growth inhibition of 100 % strains tested, followed by nitrofurantoin, trimethoprim/
sulphamethoxazole, to fusidic acid, teicoplanin, fosfomycin, gentamycin, vancomycin. Susceptibility to
tetracycline, rifampicin, erythromycin, and clindamycin was observed to be some lower. Methicillin-resistant
S. aureus comprised 29.1 %, while Vancomycin-resistant S. aureus comprised 9.3 %. Resistance E. faecalis
to ceftibuten, chloramphenicol, moxifloxacin, and teicoplanin was 100 % and to cefepime 96 %. The
proportion of vancomycin-resistant enterococci was 6.9 %. 26.5 % of E. coli strains showed resistance to
all tested antibiotics. The most potent antimicrobials were imipenem, tobramycin, meropenem, levofloxacin
and amikacinum. The high rates of resistance were found to penicillum, lincomycin, clindamycin, ampicillin,
clarithromycin, amoxicillin, and to cefuroxime. K. pneumoniae showed the lowest resistance to amikacin
and imipenem, and was moderately sensitive to cefepime, gentamicin, ceftriaxone, tobramycin, piperacillin/
tazobactam, ciprofloxacin, tetracycline, ceftazidime, and aztreonam. 39.6 % of P. aeruginosa were resistant
to all tested antibiotics. The most potent antimicrobials were meropenem, tobramycin, imipenem and
levofloxacin. The high rates of resistance were found to penicillin, erythromycin, rifampicin, tetracycline,
azithromycin, amoxicillin, cefalexin, ampicillin/sulbactam, clarithromycin, and to pefloxacin. P. aeruginosa
were 100 % resistant to oxacillin, ceftibuten, tetracycline, and erythromycin.
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CONCLUSIONS. SSis remain an important cause of postoperative morbidity. Antimicrobial resistance
among these and other clinically important pathogens is an increasing problem. The clinical should choose
antimicrobial drug in accordance with the local bacterial resistance characteristics for reduce the production
of drug resistance and improve the effect of anti-infection treatment possibly.
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INTRODUCTION

Despite major advances in infection control
interventions, health care-associated infections
(HAI) remain a major public health problem and
patient safety threat worldwide [1, 2]. The global
estimated prevalence of HAI, at any given time,
approximates 1.4 million [3]. Surgical site infections
(SSils) are the most common type of nosocomial
infection among surgical patients. [4—7]. SSls
is a wound infection that occurs following an
invasive procedure. SSls accounts for over 20 %
of all healthcare-associated infections in surgical
patients [4]. According to the state statistical
reports, SSlIs are the most frequent post-surgical
complications in Ukraine with incidences from 3 %
to 35 % [6, 8—10].

SSls are defined as infections occurring up to
30 days after surgical procedures (or up to one year
after surgery in patients receiving implants) and
affecting either the incision or deep tissue at the
operation site. Despite improvements in prevention,
SSls remain a significant clinical problem as
they are associated with substantial mortality
and morbidity and impose severe demands on
healthcare resources. SSls are infections of the
incision or organ or space that occur after surgery
[11]. Surgical patients initially seen with more
complex comorbidities [12] and the emergence of
antimicrobial-resistant pathogens increase the cost
and challenge of treating SSis [13].

SSls is unequivocally morbid and costly. It
has been reported that more than one-third of
postoperative deaths worldwide are related to
SSls [14]. It has been estimated 300,000 SSis
annually in the United States represent the
second most common infection among surgical
patients, prolong hospitalization by 7—10 days,
and have an estimated annual incremental cost
of $1 billion [15]. Several studies have estimated
that the burdens that hospitals or national health

trusts face increases in costs ranging from £814
to £6,626 ($1,341—10,922) per patient in England,
depending on the type of surgery involved and
the severity of infection [16]. Other studies have
reported an average cost of €325 ($4,544) per day
in Europe and $25,546 per infection in the United
States [17, 18]. The hospital-related cost of a single
SSils in the United States has been estimated at
$12,000—%$35,000 [19], and estimates of annual
nationwide hospital costs of SSIs have ranged
from $3 billion to $10 billion [20]. Costs can exceed
$90,000 per infection when the SSls involves a
prosthetic joint implant [21] or an antimicrobial-
resistant organism [22].

Challenges related to the prophylaxis and the-
rapy of post-surgical pyoinflammatory infections
are extremely relevant. One of the reasons
for SSlIs is the wide spread of conditionally
pathogenic microorganisms (CPM) that are
resistant to antimicrobial medicines and cause
nosocomial infections [6, 13, 22]. Every year
resistant nosocomial infections are becoming
more and more pressing for medical specialists
in Ukraine.

Current guidelines for the treatment of infections
recommend the immediate prescription of anti-
microbial medicines as soon as the infection is
diagnosed. Broad spectrum antimicrobials should
be prescribed even before the culture results
are known in order to cure the most probable
infection agents. Targeted antibacterial treatment
should be provided following the identification
of an etiological agent and resistance status.
However, the results of numerous investigations
prove that the prescription of an inadequate
starting therapy raises the mortality rate among
patients with severe infections by 1.5—3.0 times
[14, 15]. In addition, inadequare therapy extends
the duration of hospitalization and provokes
a need for additional courses of antimicrobial
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therapy that makes treatment more expensive
[16—22].

Surveillance, which records infection pros-
pectively and actively, is an essential method for
understanding the incidence and distribution of
healthcare-associated infections. Site-oriented
target surveillance, which is usually undertaken
for selected high-risk infections and specialties,
provides more accurate data. However, surveillance
in Ukraine remains inadequate and inaccurate [6,
8—10]. In Ukraine, public reports of SSls, obtained
via ongoing national surveillance activities, have
been rare over the past decades. However, many
articles have reported that SSls surveillance at
hospital level varies widely.

Epidemiological control in surgical hospitals is
provided through continuous microbiological
monitoring to reveal, identify and register va-
rious infections, their symptoms, development
tendencies and sensitivity to antimicrobial
medicines. This data provides a foundation for
developing a strategy for the use of antibiotics in
surgery hospitals. The microbiological diagnostics
of infections (identification of pathogens and
sensitivity to antibiotics) is necessary for optimal
antimicrobial therapy. However, data on the etio-
logy and resistance of pathogens associated with
nosocomial infections in surgical hospitals varies
considerably. Thus it is necessary to continuously
monitor SSls in every surgical hospital to identify the
prevailing causal agents of nosocomial infections
and establish systematic epidemiological control
over antibacterial resistance at the local, regional
and national levels.

The goal of this investigation was to analyse
the results of patients’ surgery, to determine the
incidence rate of surgical site infections (SSls) and
to identify the prevailing pathogens and resistance
to antibiotics in Ukrainian hospitals.

MATERIALS AND METHODS

The investigation included 9,408 patients who
underwent surgeries during 2015 (from January
2015 to December 2015) in 12 surgical hospitals
in different Ukrainian regions that are similar in
terms of medical equipment, laboratory facilities
and number of surgeries performed. The patients’
age ranged from 19 to 74. In order to determine
the incidence rates of SSls in the participating
hospitals, passive search (through records from
medical officers) and active identification (through
epidemiological diagnostics) were used. The
investigation was based on the standard definition

of an SSls as purulent discharge from a surgical
wound and the identification of microorganisms
in the liquid or tissue at the surgical site. The
information was collected using tables for the
standard criteria of SSls diagnostics that were
developed by the Centers for Disease Control
and Prevention (Atlanta, USA) [23] and adopted
for use in Ukraine. A wound was considered to
be infected if any one of the following criteria was
fulfilled: serous or nonpurulent discharge from the
wound; pus discharge from the wound; serous
or nonpurulent discharge from the wound with
signs of inflammation (edema, redness, warmth,
raised local temperature, tenderness, induration).
Information from the microbiological laboratory
reports and other types of medical documents
was also considered.

The investigation included the analysis of 1.248
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 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.
The identification and antimicrobial susceptibi-
lity of the cultures were determined, using auto-
mated microbiology analyzer Vitek 2 Compact
(BioMerieux, France). Susceptibility to antibiotics
was determined using AST cards (BioMerieux,
France). Some antimicrobial susceptibility test
used Kirby — Bauer antibiotic testing. 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 (© 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. Values of p < 0.05 were
considered statistically significant.

RESULTS

Data analysis demonstrated that 13.3 %
(C1 95 %: 12.3—14.2 %) patients developed pos-
toperative SSls. Infection rates after various surgical
procedures at surgical sites were observed. Table
1 shows the high infection rate in appendectomy
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Table 1
Surgical procedures and surgical site infection rate
Surgical procedure Number Number Percentage
of cases of cases infected
Orthopedic procedures 844 112 13.3
Gastric and small bowel 1272 232 18.24
Appendectomy 1648 288 17.48
Cholelithiasis (hepatobiliary) 884 132 14.93
Excision of Dermoid cysts, lipomas 992 32 3.23
Hernia 2496 352 14.10
Lower segment caesarean structure 472 20 4.24
Uterus and adnexa 288 32 11.11
Urinary tract and genitalia 512 48 9.38
Total 9408 1248 13.27
Table 2

Microorganisms isolated from SSIs cases in Ukrainian surgical hospitals in 2015 (n = 1248)

Microorganisms

Number of strains Proportion, %

Gram-positive coccus 675 54.1
Staphylococcus aureus 345 27.6
Staphylococcus epidermidis 45 3.6
Enterococcus faecalis 169 13.5
Enterococcus faecium 59 4.7
Streptococcus spp. 57 4.6

Gram-negative bacilli 573 45.9
Escherichia coli 176 141
Enterobacter aerogenes 77 6.1
Klebsiella pneumoniae 88 71
Proteus vulgaris 20 1.6
Pseudomonas aeruginosa 126 10.1
Acinetobacter baumannii 86 6.9

(17.47 %), gastric, small and large bowel surge-
ries (18.23 %). The infection rate in orthopedic
procedures (13.27 %), cholelithiasis (hepatobiliary)
(14.98 %), uterus and adnexal structures (11.1 %),
urinary tract and genitalia (9.37 %) and hernia
(14.1 %) are comparatively lower. The infection
rate in lower segment caesarean structure (LSCS)
is 4.24 % and excision of dermoid cysts, lipomas
3.22 % (Table 1).

The analyses of etiological SSIs agents showed
that 54.1 % of the microorganisms obtained
(675/1,248) from surgery wounds were Gram-
positive and 45.9 % (573/1,248) were Gram-
negative (Table 2).

Patients with SSls Staphylococcus had the
highest proportion of CPM (31.3 %) followed by

Enterobacteriaceae (28.9 %). The etiological role
was lower for Streptococcaceae (14.7 %) and
Pseudomonadaceae (P. aeruginosa) (10.1 %). The
remaining 6.9 % included A. baumannii. Gram-
negative organisms were mostly isolated from
surgeries on bowel, urinary tract and appendix.
S. aureus is the predominant organism infecting
LSCS. No other organism is particularly associated
with specific surgery.

Prevailing causal agents of SSIs were resistant to many
antimicrobial medicines used in the hospitals. Resistant
to antibiotics SSls agents were identified among
Gram-positive and Gram-negative microorganisms.

Antibiotic susceptibility testing showed that all
the strains of S. aureus resistant to penicillin.
Based on antimicrobial susceptibility analysis,
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Table 3

Antimicrobial susceptibility of S. aureus isolated from Ukrainian surgical hospitals (n = 345)

Division by susceptibility, %

Antibiotic Resistant rl\gggigz:‘ttely Susceptible
Cefoxitin 23.7 0 76.3
Benzylpenicillin 100.0 0 0
Oxacyllin 29.1 0 70.9
Gentamycin 7.0 0 93.0
Tobramycin 8.0 0 92.0
Levofloxacin 2.0 9 89.0
Moxifloxacin 15.0 1 84.0
Erythromycin 26.0 0 74.0
Clindamycin 29.0 0 71.0
Linezolid 0 0 100.0
Teicoplanin 4.0 0 96.0
Vancomycin 9.3 0 90.7
Tetracycline 22.0 0 78.0
Tigecycline 0 0 100.0
Fosfomycin 5.0 0 95.0
Nitrofurantoin 1.0 0 99.0
Fusidic acid 1.0 1 98.0
Mupirocin 0 0 100.0
Rifampicin 18.0 5 77.0
Trimethoprim/sulphamethoxazole 1.0 0 99.0

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,
96 % — to teicoplanin, 95 % — to vancomycin
and fosfomycin, 93 % — to gentamycin, 92 % —
to tobramycin, 90,7 % — to vancomycin, and to
levofloxacin (89 %). Susceptibility to tetracycline
(78 %), rifampicin (77 %), erythromycin (74 %),
and clindamycin (71 %) was observed to be
some lower. Research of Methicillin-resistant S.
aureus (MRSA) prevalence in Ukrainian surgical
hospitals shown, that 11 % of staphylococci
strains, isolated from patients having nosocomial
infections (SSls), had multiple resistance to
antibiotics. MRSA comprised 29.1 %, while
vancomycin-resistant S. aureus (VRSA)
comprised 9.3 %. 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 (Table 3).

It is widely known that enterococci are by nature
resistant to cephalosporins and can also acquire
resistance to almost any class of antibiotics inc-
luding penicillins, aminoglycosides, and
glycopeptides. We focused on E. faecalis, the
resistance of which to ceftibuten, chloram-
phenicol, moxifloxacin, and teicoplanin was
100 % and to cefepime and clarithromycin
96 % and 87.5 %, respectively. The proportion
of vancomycin-resistant enterococci (VRE) was
6.9 %.

Studies have shown that in surgical hospitals
in Ukraine, 26.5 % of E. coli strains showed
resistance to all tested antibiotics. The most
potent antimicrobials were imipenem, tobramycin,
meropenem, levofloxacin and amikacinum. High
rates of resistance were found to penicillum
(56.9 %), lincomycin (41.4 %), clindamycin
(41.1 %), ampicillin (39.6 %), clarithromycin
(86.5 %), amoxicillin (36.1 %), and to cefuroxime
(33.4 %).

E. aerogenes strains were resistant to pipe-
racillin/tazobactam (74.6 %), oxacillin (73.2 %)
and ciprofloxacin (71.1 %). E. aerogenes have
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Figure 1. The antimicrobial susceptibility test of P. aeruginosa,% (n = 126)

the maximum sensitivity to imipinem (95.9 %),
meropenem (88.0 %), ampicillin/sulbactam
(92.3 %), netilmicin (84.6 %), clarithromycin
(93.1 %), and gatifloxacin (89.1 %).

Isolates of K. pneumoniae showed the lowest
resistance to amikacin (4.5 %) and imipenem
(5.0 %). K. pneumoniae was moderately sensitive
to cefepime (8.3 %), gentamicin (10.1 %), cef-
triaxone (12.2 %), tobramycin (14.4), piperacillin/
tazobactam (14.7 %), ciprofloxacin (16.8 %),
tetracycline (16.4 %), ceftazidime (17.5 %), tri-
methoprim/sulfamethoxazole (19.5 %), and aztre-
onam (20.9 %). In our study, the proportion of
K. pneumoniae isolates resistant to carbapenems
was lower than those previously reported.
Imipenem-resistant isolates of K. pneumoniae
showed the lowest resistance to tetracycline
(19.1 %) and amikacin (35.7 %).

In surgical hospitals of Ukraine 39.6 % of
P. aeruginosa strains were resistant to all tested
antibiotics. The most potent antimicrobials
were meropenem, tobramycin, imipenem and
levofloxacin. The high rates of resistance were
found to erythromycin (60.3 %), rifampicin
(58.2 %), tetracycline (56.8 %), azithromycin
(54.5 %), amoxicillin (53.3 %), cefalexin (54.2 %),
ampicillin/sulbactam (51.2 %), clarithromycin
(51.0 %), and to pefloxacin (50.4 %). P. aeruginosa
strains were 100 % resistant to oxacillin,
ceftibuten, tetracycline, erythromycin, and
laevomycetin. These strains also had a high
resistance to cefotaxime (93 %), vancomycin
(86.7 %), and doxycycline (81 %) (Figure 1).

Most of antibiotic groups were not very active to
the strains of A. baumannii. In 2015 cephalosporin
and ciprofloxacin were inactive to A. baurmannii.

Amicacine and gentamycin had very low activity
(30—35 % of strains), about 50 % of strains
were sensitive to piperacillin-tazobactam and
cefoperazon-sulbactam. Netilmicin (80 %) was of
the greatest activity. Imipenem was more active
than meropenem (94 % of strains vs 64 %).
Among the most common agents causing SSls,
the highest resistance was among A. baumannii
strains; 100 % to oxacillin, ceftibuten, kanamycin,
and gentamycin. Theses strains were also highly
resistant to doxycycline (85.5 %), ciprofloxacin
(85 %), cefepime (74.9 %), cefuroxime (72.1 %),
levofloxacin (69.6 %), cefotaxime (68.7 %), chlo-
ramphenicol (68.7 %), azithromycin (68.5 %), and
amikacin (67.3 %).

DISCUSSION

Results of this investigation indicate that official
statistical data fail to report the actual scale of
nosocomial infection transmission in Ukrainian
surgery hospitals due to the lack of reliable SSls
registration. To estimate the epidemiological
situation correctly, it is necessary to assess SSls
incidence rates based on diagnostic information
determined by medical officers (passive method)
and epidemiological data (active method) using
commonly applied standard criteria of case
definition.

In accordance with state statistical reports, an
average of 4.3 million surgeries are conducted
annually in Ukrainian hospitals. However, only
3.200 cases of SSils are officially registered per
year (0.07 % per 100 surgeries) [6, 9]. Results
of our investigation revealed a much higher
SSls incidence rate that reported in the official
statistical data.
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The problem of postoperative wound infec-
tion is seen in both developed and developing
countries, despite introduction of meticulous
antiseptic regime in surgical practice. It can occur
from either an endogenous or an exogenous
source. In this study, 1248 patients got infected
postoperatively with the postoperative SSls rate of
13.3 %. This is comparable with the rates reported
by various authors [6—10, 25, 26]. Low infection
rate in developed countries may be due to vast
differences in working conditions prevailing in these
countries [5, 11, 13]. The higher rates reported
by some authors may be due to the inclusion of
contaminated and dirty wound types and also
emergency surgeries in their studies.

Results showed that 1248 strains bacteria were
isolated from surgical patients during the 2015, the
Gram-negative bacilli was 45.9 %, Gram-positive
cocci was 54.1 %. The top five were S. aureus
(27.6 %), E. coli (14.1 %), E. faecalis (13.5 %),
P, aeruginosa (10.1 %), and K. pneumoniae (7.1 %).
Our results correspond to data of other investigators
on prevailing species of CPM that cause SSls in
the hospitals. The distribution of various groups
of microorganisms varies considerably [5—10,
25—29]. This proves the necessity of carrying out
microbiological monitoring in every surgery hospital.

The problem of antimicrobial resistance is seen
in both developed and developing countries.
The prevailing causal agents of SSlIs were resis-
tant to many antimicrobial medicines used
in the hospitals. Resistant to antibiotics SSls
agents were identified among Gram-positive
and Gram-negative microorganisms. Antibiotic
susceptibility testing showed that all the strains
of S. aureus resistant to penicillin. The most ac-
tive antibiotics found were linezolid, tigecycline,
and mupirocin, showing growth inhibition of
100 % strains tested, followed by nitrofurantoin,
trimethoprim/sulphamethoxazole, to fusidic
acid, teicoplanin, fosfomycin, gentamycin, van-
comycin. Susceptibility to tetracycline, rifampicin,
erythromycin, and clindamycin was observed to
be some lower. MRSA comprised 29.1 %, while
VRSA comprised 9.3 %. Resistance E. faecalis
to ceftibuten, chloramphenicol, moxifloxacin,
and teicoplanin was 100 % and to cefepime
96 %. The proportion of vancomycin-resistant
enterococci (VRE) was 6.9 %. 26.5 % of E. coli
strains showed resistance to all tested antibiotics.
The most potent antimicrobials were imipenem,
tobramycin, meropenem, levofloxacin and ami-
kacinum. The high rates of resistance were

found to penicillum, lincomycin, clindamycin,
ampicillin, clarithromycin, amoxicillin, and to
cefuroxime. K. pneumoniae showed the lowest
resistance to amikacin and imipenem, and was
moderately sensitive to cefepime, gentamicin,
ceftriaxone, tobramycin, piperacillin/tazobactam,
ciprofloxacin, tetracycline, ceftazidime, and aztre-
onam. 39.6 % of P. aeruginosa were resistant
to all tested antibiotics. The most potent
antimicrobials were meropenem, tobramycin,
imipenem and levofloxacin. The high rates of
resistance were found to penicillin, erythromycin,
rifampicin, tetracycline, azithromycin, amoxicillin,
cefalexin, ampicillin/sulbactam, clarithromycin,
and to pefloxacin. P. aeruginosa were 100 %
resistant to oxacillin, ceftibuten, tetracycline, and
erythromycin. This is comparable with the rates
reported by various authors [5, 6, 10, 25—33].

Thus, the investigation demonstrated that in the
Ukrainian surgery hospitals the incidence rate
of SSls causal agents resistant to antimicrobial
medicines is quite high. This poses a serious
problem for curing patients from nosocomial
infections. Hospital strains resistant to antimicrobial
medicines were found both among Gram-positive
and Gram-negative bacteria. This documents the
need for systematic microbiological monitoring
of main causal agents of nosocomial infections
in every surgery hospital as a basic measure of
epidemiological control over antimicrobial re-
sistance. Antibiotics should be prescribed in
accordance to available data on SSls resistance.
Microbiological monitoring will enable to follow the
recommendations for rational antibacterial therapy
of patients.

Our study data have strengths and limitations.
Strengths are the wide variety of antimicrobial
agents included, the number of laboratories re-
porting data, the nationally representative ge-
ographic distribution of these institutions, and the
large number of isolates. Geography is a critical
consideration with surveillance of pathogens of
SSls because distribution of antimicrobial drug
resistance varies within in the Ukraine [6].

CONCLUSIONS

SSls remain an important cause of postoperative
morbidity and mortality and generate considerable
additional healthcare and societal costs. Most
SSls are caused by bacteria such as S. aureus,
E. coli, E. faecalis and P. aeruginosa. Antimicrobial
resistance among these and other clinically important
pathogens is an actually problem. The clinical should
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choose antimicrobial drug in accordance with local
bacterial resistance characteristics for reduce the of anti-infection treatment possibly.
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3AXBOPIOBAHICTb IHOEKUISIMU OBJIACTI XIPYPI'4YHOIO BTPY4AHHS (I0XB)
TA PESUCTEHTHICTb IX 36YAHUKIB O AHTUBIOTUKIB B YKPAIHI

A.Tl. CanmaHnoB ', HO.Il. BaoBnyeHko ', M.10. HuuuTtamno ?,
A.B. AHpproweHko 3, O.M. BepHep !

"HaujioHanbHa MeayyHa akageMis nicnsaMnioMHol ocsiTy imei .J1. LLynnka, Kuvie, YkpaiHa
2 Y «HauioransHun iHCTUTYT xipypril Ta TpaHcnnanTonoril imeHi O.0. LLanimoBa HAMH YkpaiHu», KviB, YkpaiHa
3 JbBIBCbKMM HALLIOHANBHIA MeaMHHUIN YHIBEPCUTET iMeHi [aHmna lanmupkoro, J1bsiB, YkpaiHa

Meta po6oTu — npoaHaniaysaT pe3ynsTaTyi XipypriYHOro NikyBaHHsSt XBOPUX, BU3HAYUTM HYaCTOTY 3aXBOPHO-
BaHOCTI iH(heKLjisimm obnacTi XipypridHoro BTpyyaHHsi (I0OXB), npoBigHi 30yaHMKM LnX iHEKLIl Ta iX CTIAKICTb
00 aHTNBIOTUKIB Y NikapHaX YKpaiHu.

Martepianu i metogu. Y gocnigkeHHs 6yno 3anyveHo 9408 nauieHTiB, skum npotsarom 2015 p. nposeneHo
onepadii B 12 XipypridHux nikapHaxX pisHMX perioHiB YKpaiHu. [0ns BUBYEHHSA NOKa3HWKIB nicnsaonepauinHol
32XBOPIOBaHOCTI BUKOPUCTOBYBaIM CTaHAAPTHE BU3HadeHHs IOXB, po3pobneHe LIeHTpoM KOHTPOSO Ta Npo-
dinakTnkn 3axsoptoaHb (CDC) CLUA. OocnimkeHo 1248 wtamiB MiKpoopraHiamis, BUGINEHNX Y NaUiEHTIB 3
KniHiYHUMK BusiBamun IOXB. |geHTudikadito BugineHmx Wwramis Ta BUSHAYEHHS iX Yy TIMBOCTI OO aHTUBIOTUKIB
NpOoBOAMIM 32 [OMOMOIOK aBTOMaT30BaHOro MikpobionoriyHoro aHanizatopa Vitek 2 Compact (BioMerieux,
®paHuis). YyTnmeicTb 0O aHTUBIOTUKIB BU3HAYann 3 BUKOpUcTaHHsAM kapTok AST (BioMerieux, ®paHuis).
Y pesikux Tectax Oisi BUBYEHHS YyTIMBOCTI OO aHTMBIOTUKIB 3aCTOCOBYBanM ANCKO-ANdy3iHNiA MeTop,
Kip6i — Bbayepa. [HTepnpeTayjto oTpMMaHux peaynsTaTis MPOBOAUIIM BiGMNOBIGHO A0 KpUTEPIiB, pO3PO6NEHNX
[HCTUTYTOM KniHIiYHUX nabopatopHux ctaHgapTis (CLSI) CLLA.

Pesynbrat Ta 06roBopeHHst. Y nicnsonepauinHuin nepiog y 13,3 % (95 % posipywnin iHTepBan — 12,3—
14,2 %) naujeHTiB po3suHynucs I0XB. IHgikyBaHHA paHy cnocTepirany nicns pisHMX XipypriYHnx npouenyp.
BusiBneHo Bucoky vactoty IOXB nicns aneHgekTomii (17,47 %), LWNMYHKOBWX, HEBEIMKUX | BEIMKNX KALLKOBMWX
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onepaui (18,23 %), opTonean4Hunx npoueayp (13,27 %), xonenitiady (renatobiniapHoro) (14,93 %), onepauin
Ha matui Ta npugatkax (11,1 %), cedoBux wnsaxax i reHitanisx (9,37 %), onepauii 3 npusogy rpwki (14,10 %),
HM3bKY YacTOTy — MiCNs KecapeBoro po3TuHy (4,24 %), BnganeHHs gepMoigHux Kict Ta ainomu (3,22 %).
Staphylococcus aureus BM3Ha4eHO siK HavnowwmpeHiwni 36ygHuk I0XB (27,6 %), gpyre micue nocigae
Escherichia coli (14,1 %), TpeTte — Enterococcus faecalis (13,5 %), 4eTBepTe — Pseudomonas aeruginosa
(10,1 %). YacTtka Klebsiella pneumoniae, Acinetobacter baumannii, Enterobacter aerogenes, Enterococcus
faecium, Streptococcus spp., Staphylococcus epidermidis Ta Proteus vulgaris ctaHosuna 7,1; 6,9; 6,1; 4,7;
4,6; 3,6 i 1,6 % BignoBigHO. TeCcTyBaHHS Ha YyTNMBICTb 40 aHTUBIOTUKIB BUSIBUIO, LLIO BCi LUTaMu S. aureus
Oynu CTINKMK B0 NeHiuuniHy. HanakTneHiWmMMy aHTMGioTkamm go S. aureus 6ynu niHE30iA, TIreLUKIIiH | My-
NiPOLWH, SKi NPOAEMOHCTPYBan iHribyBaHHs pocTy 100 % LiTamiB, a TakoXK HITPOYPaHTOIH, TPMMETONPUM/
cynbameTokcason, hysugieBa KUcnoTa, TerkonnaHiH, hochomiuyH, reHTamiuyH, BaHKoMiumH. CnocTepirani
HN3bKY YYTNMBICTb LWUTAMIB S. aureus Ao TETPALMKIIIHY, pudamMniLnHy, epUTPOMILMHY Ta KiiHAamiuuHy. YacTka
MRSA (MeTnUMniH-pe3nCTeHTHI WTamu S. aureus) ctaHoBuna 29,1 %, a VRSA (BaHKOMILMH-PE3NCTEHTHI LUTa-
Mu S. aureus) — 9,3 %. PeancTeHTHiCTb E. faecalis oo uedTnbyTeHy, xnopaMmdeHikony, MOKcMgnokcaumHy
i TerikonnaHiHy gopisHioBana 100 %, a go uedenimy — 96 %. HYacTka pe3ncTeHTHUX 4O BaHKOMILMHY eHTe-
pokokiB ctaHoBWna 6,9 %. Cepeg wramis E. coli 26,5 % NpogeMOHCTPyBanu CTilKiCTb A0 BCiX TECTOBaHUX
aHTNGIOTKKIB. HalledeKTMBHILWMMN aHTUBIOTUKaMK oo E. coli 6ynn imineHem, To6pamiLmH, MEPOMEHEM,
neBodiokcauyH Ta aMikaumH. Bucokuin piBeHb pe3nCTEHTHOCTI WwWtamu E. coli BuaBmnu go neHiyuniny,
JIHKOMILMHY, KNiHAAMILWHY, aMmAiuuniHy, KNnapuTpoMiLlmHy, aMoKcuuuniny Ta uedypokcumy. K. pneumoniae
NPOOEMOHCTPYBaB HaMEHLLY CTiliKiCTb [0 amikauuHy Ta iMineHemy i 6yB MOMIPHO YyTnnBMM A0 Ledenimy,
reHTamiLvHy, uedTpiakCoHy, TobpamMiuynHy, ninepauuniHy/Tazobaktamy, LMNpPodoKcauyHy, TeTpaunKiHy,
uedTasmgumy i aztpeoHamy. Cepef wramis P, aeruginosa 39,6 % 6ynun pe3ncTeHTHUMN SO BCiX TECTOBaHMX
aHTMOIOTUKIB. HanedeKTMBHILLMMM aHTUBIOTUKamK o P. aeruginosa 6ynu MeporeHeM, TobpamiuyH, imineHem
i neBopnokcaumH. BUcokuin piBeHb pe3ncTeHTHOCTI WTamun P, aeruginosa NnpoaeMOHCTPYBaU A0 NEHILNAIRY,
€PUTPOMILIMHY, prdamniuuHy, TETPaUMKIIHY, a3UTPOMILIMHY, aMOKCULMAIHY, LiedanekcrHy, aMmniuuiHy/cynb-
bakTamy, KnaputpomiumHy i nednokcaumHy, 100 % CTilKicTe — Jo okcauuiiHy, uedTnbyTeHy, TETpaunKiHy
Ta EPUTPOMILIMHY.

BucHoBkun. IOXB € BaXXIMBOKO NPUYMHOIO MiCNsonepauiiniHoOi 3aXBOPIOBAHOCTI. AKTyasibHOK Npo6aemMoto €
306iNbLUEHHST PE3NCTEHTHOCTI 4O aHTUBIOTYKIB CEepen KNiHIYHO BaXK/IMBMX NAToreHiB. Jlikap mae obupartm aHTu-
MiKPOGHUIA Npenapar 3 ypaxyBaHHSIM MiCLLEBUX AaHNX OO0 CTIKOCTI 6aKTepili, Lo AacTb 3MOry MiABULLIATA
€(PEeKTUBHICTb JliKyBaHHS | SMEHLLNTI PU3NK PO3BUTKY PE3NCTEHTHOCTI [O aHTMOIOTUKIB.

Knro4oBi cnoBa: iHdeKList B 30Hi XipypriYHOro BTPyYaHHs1, XipypriyHa npouenypa, YyTmnBIiCTb 00 aHTUBIOTUKIB,
HO30KOMiasibHa iHeKuis, YkpaiHa.

3ABOJIEBAEMOCTb UH®EKLINSIMA B OBJIACTU XUPYPITM4YECKOIO
BMELLUATEJIbCTBA U YCTONYNBOCTb UX BOSBYAUTEJIEUN
K AHTUBUOTUKAM B YKPAUHE

A.l. CanmaHoB ', H0.Il. BaoBnyeHko ', M.E. Hnuntamno?,
A.B. AugproweHko 3. O.M. BepHep'!

"HaumoHanbHas akagemmst nocneamnaoMHoro obpasosaHua M. I1.J1. LLynvka, Knes, YkpavHa
2[Y «HaumoHanbHbIn UHCTUTYT XUPpYprm 1 TpacnniaHTonorum umeHn A.A. LLlanvmosa
HAMH YkpauHbl», Knes, YkparHa
3 JIbBOBCKUIN HALMOHABHbIA MEOVLIMHCKMIN YHMBEPCUTET nMeHn HaHnna fanuukoro, J1680B, YkpanHa

Llenb paboTbl — NpoaHann3npoBaTh Pe3ynsTaTbl XUPYPrM4eCKOro Ie4eHns 60IbHbIX, ONPenennTb HacToTy
3aboneBaeMOoCT MHEKLUMAMI B 06/1acTn XMpyprmdeckoro BMmewlatenbcTaa (VIOXB), rnaBHbix BO36yauTenein
3TUX UHGEKLMIA 1 NX YCTOMYMBOCTb K aHTUOMOTKaM B 60SbHMLAX YKpaunHbl.

Matepuanbl u metogbl. Viccneposarne Bktoyano 9408 nauyneHToB, KOTOpPbIM B TedeHne 2015 1. 6b15m npo-
BeeHbl onepaumu B 12 Xmpypryeckmnx 60nbHULaX padHbiX PErMOHOB YKpavHbl. [ns n3yveHus nokasarenen
nocneonepauvoHHon 3aboneBaemMoCT NCNONB30BaNM cTaHaapTHoe onpeneneHne VIOXB, paspaboTaHHoe
LleHTpom KoHTposs u npodunaktukn 3adonesaHuin (CDC) CLUA. ViccnepgoBaHbl 1248 LuTamMoB MUKPOOP-
raHW3MOB, BbIAENIEHHbIX Y MALMEHTOB C KnnHu4eckummn cumntomamu NOXB. NoeHTndurkaumio BelgeneHHbIX
LUTaMMOB 1 OMNpefeneHne nx YyBCTBUTENbHOCTY K aHTUOOTKaM NPOBOAWAN MPY NMOMOLLM aBTOMaTU3npo-
BaHHOMO MMKpobuonorudeckoro aHanmsatopa Vitek 2 Compact (BioMerieux, ®paHums). HyBCTBUTENBHOCTb
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K aHTMBUoTKam onpegensany ¢ ncnosb3osaHnem kapt AST (BioMerieux, ®paHuus). B HekoTopbIx TecTax
01151 U3YYEHUS HYBCTBUTENBHOCTM K aHTUBNOTMKaM NPUMEHSANN ANCKO-anddy3HbIn meTton, Kupbu — Bayapa.
MHTepnpeTaumio nonyyYeHHbIX Pe3ynsTaTtoB NMPOBOLAMAN B COOTBETCTBUN C KPUTEPUAMN, NPEANTOXKEHHBIMY
MHCTUTYTOM KIMHUYecKux nabopatopHbix ctaHaapTos (CLSI) CLLA.

PesynbtaTbl M 06cyXxaeHue. B nocneonepaumoHHbiin nepuog y 13,3 % (95 % poBepuTenbHbIi MHTEpBan —
12,3—14,2 %) naymneHToB passuancb VIOXB. MHbuumposaHue paHbl Habnoganu nocne pasHbiX Xupyp-
rnyeckmx npouenyp. BeisisneHa Boicokas yactota MIOXB nocne annengaktomun (17,47 %), >xenyno4HbIX,
MEJIKMX N KPYMHbIX KuLe4vHbIX onepaumni (18,23 %), optoneguydeckux npouenyp (13,27 %), xonenutmnasa
(renaTtobunuapHoro) (14,93 %), onepauuin Ha matke n npugatkax (11,1 %), MOYEBbIX NYTAX U FEHUTANNSAX
(9,37 %) v onepaumun no nosogy rpbbku (14,1 %), HN3Kas YacToTa — NOCne KecapeBoro ceverns (4,24 %),
yaaneHns gepmoungHbix KACT 1 nunomsl (3,22 %). Staphylococcus aureus onpepeneH Kak Hanbonee pac-
npoCTpaHeHHbIn Bo3byautens NOXB (27,6 %), BTopoe mecTo 3aHumaeT Escherichia coli (14,1 %), Tpe-
Tee — Enterococcus faecalis (13,5 %), 4etBepToe — Pseudomonas aeruginosa (10,1 %). Oona Klebsiella
pneumoniae, Acinetobacter baumannii, Enterobacter aerogenes, Enterococcus faecium, Streptococcus spp.,
Staphylococcus epidermidis v Proteus vulgaris coctasuna 7,1; 6,9; 6,1; 4,7; 4,6; 3,6 n 1,6 % COOTBETCTBEHHO.
TecTnpoBaHMe Ha YyBCTBUTENBHOCTb K aHTMOMOTMKAM NoKasano, YTo BCe LUTaMMbl S. aureus YCTOMHUBLI K
neHnuunanMHy. Hanbonee akTUBHbIMU aHTUONOTMKaMM B OTHOLLEHWW S. aureus 6binn INHE30UA, TUFELKIINH
1 MYNMUPOLWH, MPOOEMOHCTPUPOBaBLLNE MHrMbuposaHne pocta 100 % LwTamMoB, a TakKe HUTPOMYPaHTOMH,
TpuMeTOoNpUM/CynbdamMeTokcason, hy3nanesas KUCIoTa, TeNKonIaHuH, (hoCcthOMULMH, FEHTAMULMH 1 BaH-
KOMULMH. Habniogany HASKYHO YyBCTBUTENBHOCTbL S. aureus K TETPaUNKNHY, pudamnuHy, 3pUTRPOMULLMHY 1
KnMHgamuumHy. Jonsa MRSA (MeTnumnnnH-pe3ncTeHTHble WTaMMbl S. aureus) coctaensna 29,1 %, a VRSA
(BAHKOMULMH-PE3NCTEHTHbIE WTamMMbl S. aureus) — 9,3 %. Pe3ncTteHTHOCTb E. faecalis K uedTnbyTeHy,
xnopameHrKony, Mokcundokcauuny 1 TerikonnaHuHy coctasuna 100 %, k uepennmy — 96 %. Jona pe-
3UCTEHTHBIX K BAHKOMULIMHY SHTEPOKOKKOB — 6,9 %. Cpeau wrtammos E. coli 26,5 % npogemMoHCTpupoBanm
YCTON4YMBOCTb KO BCEM TECTUPYEMbIM aHTUOMOTNKaM. Hanbonee ahhekTnBHbIMI aHTUOMOTUKaMu K E. coli
Obl UMUNEHEM, TOBPaMULNH, MEPOMNEHeM, NEBO(IOKCALIMH 1 aMUKaUNH. BbICOKUN ypOBEHb PE3UCTEH-
THOCTW E. coli BbISBANN K NEHULWMNNHY, TIMHKOMULMHY, KIMHAAMULVHY, aMIULASIIINHY, KNapuTPOMULHY,
AMOKCULMNVHY 1 Ledypokcumy. K. pneumoniae nokasan HaMeHbLUY YCTONYMBOCTb K aMUKaLMHY U
UMUMNEHEMY U BblfT YMEPEHHO HYBCTBUTESEH K Liehennmy, reHTaMuLyiHy, LedTprakcoHy, TobpamMmuuuHy, nine-
paunnnuHy/Tazobaktamy, LMnponokcaLHy, TeTpaunkivHy, uedrasnammy 1 astpeoHamy. Cpeau LWTamMmoB
P. aeruginosa 39,6 % 6blnv pe3NCTEHTHbLI KO BCEM TECTUPYEMbBIM aHTUBMOTUKaM. Hanbonee apheKkTnBHbIMMN
aHTNOMOTNKaMN B OTHOLLEHWW P. aeruginosa 6binn MeporneHem, TOGpamMuLH, UMUNEHEM 1 NIEBOMDIOKCALIMH.
BbICOKMIN ypOBEHb PE3NCTEHTHOCTN P, aeruginosa BbISIBNEH K NEHNLWNNHY, 3PUTPOMULIHY, pyudamMinLHy,
TETPALMKITUHY, a3UTPOMULIMHY, aMOKCULIIMHY, LiehaneKkCuHy, amnmumninHy/cynsbaktamy, KnaputpoMumLLm-
Hy 1 Lednokcaumry. LLitammbl P. aeruginosa npogemoHcTpuposany 100 % yCTONYMBOCTb K OKCALMIIVHY,
LedTUbyTEHY, TETPALMKINHY 1 3PUTPOMULINHY.

Bbisogbl. VIOXB aBns0TCA BaXKHON NPUYMHON NOCneonepaLoHHoON 3aboneBaeMocTu. AKTyanbHoM npobne-
MOW SBNSIETCA YBENNYEHNE PESUCTEHTHOCTY K aHTUOMOTHKAM Cpean KIIMHUYECKN BaXKHbIX NaTtoreHoB. Bpay
OOMKeEH BblbMpaTh aHTMMUKPOOBHBIN Npenapar ¢ y4eTOM MECTHbIX AaHHbIX 06 YCTONYMBOCTY K HaKTEPUSM, HTO
MO3BONNT NOBbICUTL 3(HEKTVBHOCTb JIEHEHNS 1 YMEHBLUNTL PUCK Pa3BUTUS PE3VICTEHTHOCTM K aHTUOMOTVKaM.
KnioueBble cnoBa: nHheKuusa B 061aCTn XMpyprm4eckoro BMeLLaTenbCTBa, Xupypruyeckas npowenypa,
YYBCTBUTENIbHOCTb K aHTUOMOTUKAM, HO30KOMMasbHas NHEKUNS, YKpanHa.
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