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Nosocomial infections reduce the effectiveness of patient treatment and increase the number of hospitalizations,
which leads to further growth of treatment costs and serious economic losses. Given the rapid growth of antibiot-
ic resistance of microorganisms, many unsolved problems remain in the field of antibiotic therapy of nosocomial
infections. The article studies the etiological structure and antibiotic resistance of pathogens isolated from abiotic
sources and from patients of Bonadea Hospital. Bacteriological examination of 22 samples taken from surfaces sur-
rounding patients and from equipment used in the intensive care unit of Bonadea Hospital, 5 air samples from the
rooms where patients were located, as well as from the hands of 4 patients treated in the intensive care unit was
carried out. During the study, Escherichia coli bacteria were detected in 5 of 22 samples (22.7%), including samples
taken from 3 aspirators and 2 oxygen therapy devices. Bacteriological examination of air samples did not reveal any
bacteria. The detection of E.coli in surface samples from aspirators indicated improrer sanitary conditions in the
intensive care unit. Phage typing with coliphage revealed the intraspecific identity of E.coli in all samples taken from
the surface of aspirators and indicated contamination from a single source of infection. In order to develop a set of
anti-epidemic measures to prevent the development and exacerbation of the epidemic process in a hospital setting,
it is necessary to identify epidemiological markers, as well as develop and implement antimicrobial therapy manage-
ment programs aimed at reducing the use of antibiotics and their rational use.
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Introduction.

According to the European Centre for Disease Pre-
vention and Control (ECDC), the impact of six health-
care-associated infections (HCAI) (pneumonia, urinary
tract infections, surgical site infections, Clostridium dif-
ficile infections, neonatal sepsis and bloodstream infec-
tions) is higher than the combined impact of influenza,
HIV/AIDS and tuberculosis [1, 2].

Hospital-acquired infections reduce the effective-
ness of patient care and increase hospital admissions,
leading to further increases in treatment costs and sig-
nificant economic losses. It is important to consider that
bacterial pathogens are a significant source of health
loss worldwide, with significant differences in their dis-
tribution across infectious syndromes [3-6].

Currently, the level of hospital-acquired infections is
considered one of the indicators characterizing a health-
care facility and the quality of the medical services it
provides. Contaminated inanimate surfaces and med-
ical personnel can be involved in the transmission of
hospital-acquired infections and are often described as
a source of such outbreaks. At the same time, adsorp-
tion or adhesion of microorganisms to the surface of any
solid substrate leads to the formation of a biofilm con-
sisting of extracellular complexes, polysaccharides and
proteins, which in turn contributes to the formation of
antibacterial-resistant bacterial strains and the spread of

hospital-acquired infections. However, the situation can
be brought under epidemiological control by applying a
set of measures aimed at preventing hospital-acquired
infections [7].

The main pathogens of hospital infections (85% of
the total number) are opportunistic microorganisms:
gram-positive cocci (epidermal and golden staphylococ-
ci, beta-hemolytic streptococci, pneumococci, entero-
cocci) and gram-negative rod-shaped bacteria belonging
to the genus Klebsiella, Escherichia, Enterobacter, Prote-
us, Pseudomonas, etc. [8, 9].

Given the high rates of multiple drug resistance to
antibiotics, there are many unsolved problems in the
field of antibiotic therapy of nosocomial infections. From
this point of view, the need for a detailed study of the
etiological structure of nosocomial infections and the
implementation of effective preventive measures comes
to the fore. The study of the etiological structure and
identification of the source of nosocomial infection, es-
pecially with the use of molecular genetic tests, requires
additional costs, which is not always feasible even for
large, multidisciplinary hospitals. The ability of bacterio-
phages to specifically infect and lyse their host has been
used for many decades of the last century as a means of
uniquely identifying target bacteria. The susceptibility of
target bacteria to various phages allows for the charac-
terization and epidemiological identification of a specific
bacterial strain, which helps to identify the source of the
spread of hospital strains [10, 11].

The aim of the study.

To identify pathogens and their resistance to antibi-
otics, isolated from abiotic sources and from patients at
Bonadea Hospital.
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Object and research methods.

Between April and December 2022, a bacteriological
study was performed on 22 samples taken from surfaces
surrounding patients and from equipment used in the in-
tensive care unit of Bonadea Hospital. At the same time,
bacteriological studies were also performed on 5 air
samples from the rooms where patients were located.
The samples were taken 4 hours after the last cleaning.
To identify the sources of infection, swabs were taken
from the hands of 4 patients treated in the intensive care
unit. The obtained samples were inoculated on blood,
eosin-methylene blue, Mueller-Hinton agar, Sabouraud
and SS agar. Identification of pathogens was performed
using an automatic microbiological analyzer Vitek2 and
a mass spectrometric microbiological identification sys-
tem Vitek Ms. The antigenic properties of the identified
E. coli strains were determined using polyvalent sera.
Phage typing of bacteria with the appropriate phage was
used to determine the intraspecies affiliation. Statistical
analyses were performed using STATISTICA software.

Research results and their discussion.

During the study, Escherichia coli bacteria were de-
tected in 5 of 22 samples (22.7%), including samples
taken from 3 aspirators and 2 oxygen therapy devices.
One of the 5 detected E. coli strains contained the 0111
antigen, indicating an enteropathogenic strain. Bacteria
were not isolated during bacteriological examination of
air samples.

Bacteriological examination of hand swabs revealed
Staphylococcus epidermidis in 2 patients, Staphylococ-
cus aureus and Escherichia coli in 2 other patients, re-
spectively. Phage typing of colibacteriophage of E.coli
found on the patient’s hands and in 5 samples taken
from the equipment did not reveal any match. Howev-
er, E.coli found in all samples taken from aspirators be-
longed to the same phage var.

When determining the sensitivity of microorgan-
isms to antibiotics, the following results were recorded
(table 1).

Table 1 - Sensitivity of E.coli strains obtained from
abiotic sources to various antibiotics

E. coli
Antibiotics Sensitive, | Resistant,

% %
Amikacin 60 40
Amoxicillin/Clavulanic acid 20 80
Ampicillin 20 80
Cefazolin 20 80
Cefoxitin 40 60
Ceftazidime 20 80
Ciprofloxacin 20 80
Colistin 80 20
Gentamicin 40 60
Meropenem 80 20
Nitrofurantoin 60 40
Norfloxacin 20 80
Piperacillin 60 40
Trimethoprim-sulfamethoxazole 40 60

Despite susceptibility to amikacin, E. coli unexpect-
edly showed resistance to fluoroquinolone drugs (cipro-
floxacin and norfloxacin). Meropenem had a high bacte-
ricidal effect on the identified E. coli microorganism. In
the current study, it was found that colistin, which be-

longs to the aminoglycoside group, has a fairly high bac-
tericidal effect on the studied E. coli strains. However,
the combination of trimethoprim and sulfamethoxazole,
which has a high bactericidal effect on gram-negative
bacteria, did not give the expected effective results.

The detected S. aureus (table 2) showed sensitivity
to first and second generation cephalosporins, as well
as to fluoroquinolones, but was resistant to macrolides,
semi-synthetic penicillins and beta-lactam antibiotics
(except for carbapenems).

The E. coli bacteria found in the patient’s hand swab
were not pathogenic strains and were sensitive to all
tested antibiotics except ampicillin and amikacin.

Table 2 - Sensitivity of detected S. aureus
to antibiotics

Antibiotics S. aureus
Amikacin Resistance
Amoxicillin/Clavulanic acid Resistance
Ampicillin Resistance
Cefazolin Sensitive
Cefoxitin Sensitive
Ceftazidime Sensitive
Ciprofloxacin Sensitive
Colistin Sensitive
Gentamicin Resistance
Meropenem Sensitive
Nitrofurantoin Sensitive
Norfloxacin Sensitive
Piperacillin Sensitive

Recent scientific research shows that E. coli is one
of the five most deadly types of bacteria. In 2019, more
than 500,000 deaths were attributed to E. coli [9, 10].

It is known that detection of the E. coli microorgan-
ism in the environment is considered an indicator of
fresh fecal contamination. Thus, E. coli is a sanitary and
hygienic indicator of the environment. Detection of E.
coli in a sample taken from the equipment of the hos-
pital intensive care unit indicates a violation of personal
hygiene rules by the institution’s employees, as well as
improper cleaning and disinfection. In our study, the E.
coli phagevar was the same for all samples taken from
aspirators, indicating contamination from a single source
of infection. The sensitivity of the enteropathogenic E.
coli strain studied in the study to most antibiotics sug-
gests that it has not yet become a resistant nosocomial
strain. From this point of view, the identification of epi-
demiological markers (serovars, biovars, phagevars) and
genetic typing of pathogens of nosocomial infections are
of great importance for confirming the hospital origin of
strains [11-14].

Staphylococcus aureus, although it showed resis-
tance to the combination of amoxicillin and clavulanic
acid, was sensitive to carbapenems, which suggests that
the phenomenon of polyresistance has not developed
in this strain.

Clinically, A. baumannii and P. aeruginosa, together
with MRSA, are the most common causes of HAIl and
their presence correlates with contamination of envi-
ronmental surfaces [14]. The fact that these pathogens
were not detected in our study indicates the absence of
a threat of spread of nosocomial infection by such formi-
dable pathological agents. However, detection of E. coli
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on the surface of equipment for patients receiving inten-
sive care is a prerequisite for the possible transfer of the
pathogen and the development of infection.

Traditionally, E. coli is considered a low-virulence mi-
croorganism that is part of the normal intestinal micro-
flora. However, at present, this approach seems some-
what simplified, since the pathogenic potential of the
microorganism has not been adequately assessed. E. coli
is a common pathogen that causes late (usually within
7 days after hospitalization) nosocomial infections. Al-
though lung infections caused by E. coli are rare, they
lead to high mortality, especially among children under 5
years of age and the elderly. Isolation of a resistant E. coli
strain from the respiratory tract is associated with hos-
pitalization over the past few weeks and can be consid-
ered a nosocomial pathogen [15, 16]. The study suggests
that E. coli detected in samples taken from aspirators
and oxygen therapy devices can cause complications in
the form of respiratory infections in patients in intensive
care units, which requires further strengthening of con-
trol over compliance with sanitary and epidemiological
rules in healthcare institutions [17].

In order to develop a set of anti-epidemic measures
capable of preventing the development and exacerba-
tion of the epidemic process in a medical institution, it
is necessary to collect and analyze data on the biological
characteristics of pathogens and patterns of their circu-
lation.
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Another important area in preventing the spread of
HAl is the development and implementation of antimi-
crobial therapy management programs aimed at reduc-
ing the use of antibiotics and their rational use [18].

Conclusions.

1. The detection of E.coli in samples from the surface
of aspirators is an indicator of faecal contamination and
requires increased monitoring of compliance with sani-
tary and hygienic conditions in the intensive care unit.

2. Phage typing with coliphage revealed the intra-
specific identity of E. coli in all samples taken from the
surface of aspirators.

3. The identified E. coli strains showed a fairly high
sensitivity to colistin and meropenem.

4. Microorganisms found in hand swabs from pa-
tients were not detected in material from the surface of
equipment in the department and did not represent an
epidemic significance.

Prospects for further research.

Further research involves comparative study of the
biochemical properties of antibiotic-sensitive and anti-
biotic-resistant bacterial strains to gain a deeper under-
standing of the development of resistance mechanisms
associated with enzymatic inactivation of antibacterial
agents.
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BHYmMpiwHb0NIKapHAHI iHGeKyil 3HUXyrome edhpekmusHicme niKy8aHHA nayieHmis i 36inbwyroms KinbKicmoe
eocnimanizayil, wo npu3zsodums 00 NoOAALWO20 3POCMAHHA 8UMPAM HA /iKY8AHHSA i ceplio3HUX eKOHOMIYHUX
empam. 3 02180y HA CMPpIMKe 3POCMAaHHA aHmubiomukope3ucmeHmMHocmi MikpoopaaHiamie, y eanysi
aHmubiomukomepanii Ho30KomianbHUX [HeKyili 3anuwaemsca baeamo HesupiweHux npobaem. Y cmammi
0ocnidnceHo emionoeiyHy cmpykmypy ma aHmubiomukopezucmeHmHicme 36y0HUKI8, sudineHux 3 abiomuyHux
Oxcepen i 8i0 xeopux eocnimanto boHadea. byno npogedeHo 6akmepionoziyHe AocnidxceHHs 22 npob, yzamux
i3 M0BEPXOHb, W0 OMOYYIOMb X80PUX, MA 3 0b6/A0HAHHSA, AKE BUKOPUCMOBYEMbLCA Yy 8i00inIeHHI iHMeHcusHol
mepanii nikapHi boHadea, 5 npob nosimps 3 nanam, de nepebysanu NAYiEHMU, @ MAKOX i3 pyK 4 nayieHmis,
AKI ompumysanu nikyeaHHA y 8i00ineHHi iHmeHcusHoi mepanii. [1id yac docnidxuceHHs 6akmepii Escherichia coli
byno suseneHo 8 5 i3 22 3paskie (22,7%), 30kpema y 3paskax, ysamux i3 3 acnipamopis i 2 anapamie KucHesoi
mepanii. Mpu 6akmepionoziyHomy docnidrceHHi npob nosimps 6akmepii He 6yau sudineHi. BuasneHHa 8 npobax i3
rnosepxHi acnipamopis E.coli cgid4usno npo He3ado8inbHUl caHiMapHo-ei2ieHiYHUl cmaH y 8i00ineHHi iIHMeHCcU8HOI
mepanii eocnimanto boHadea. ®a2omuny8aHHA Kosigha2oM 8UABUAO 8HYMPIiUWHbo8UO08Y ideHmu4Hicms E.coli y
8cix npobax, y3amux 3 nosepxHi acnipamopis, i ceidyuno npo KOoHMamiHayito 8id 00H020 Oxepena 3apaxceHHs. 14
po3pobrieHHA KoMIaeKcy npomuenidemiyHux 3axodis, wo 0arme 3Moay 3amobiemu po3sumeky U 3a20CMpPeHHK0
enioemiyHo20 Mpoyecy 8 ymosax cmauioHapy, HeobxiOHO eu3Ha4umu enioemionoziyHi MapKepu, a MAaKoM
po3pobumu U ynposadumu npozpamu ynpaeniHHA GHMUMIKPOOHOK meparieto, CrnpAMoBaHi HA CKOPOYEHHS
BUKOPUCMAHHA aHmMubiomukie ma ixHe payioHa6He 30CMOCY8aHHA.

Knro4oei cnosa: 8HympiwHboniKapHAHI iHheKyii, aHmubiomuKope3zucmeHmHicme.
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38’A30K po60TH 3 NNAHOBUMM HAYKOBO-A0CAIAHU-
mu pobotamm.

Ha3Ba KaHAMAATCbKOI AucepTaLii, YaCTUHOM AKOI €
poboTa «lopiBHANbHE BUBYEHHSA BIOXIMIYHNX Ta Ky/bTY-
panbHUX BNACTUBOCTEN aHTUHIOTUKOPE3UCTEHTHUX BaK-
Tepii, BUAINEHUX 3 PI3HUX AXKepen».

Bctyn.

3a AaHMMKM EBPONENCHKOro LeHTPY NpodinakTukm Ta
KOHTpO/t0 3axBoptoBaHb (ECDC), BNAMB WecTu iHbeKLii,
NnoB’A3aHUX i3 HaJaHHAM meauyHoi gonomoru (HCAI)
(MHeBMOHiIs, iHdeKLji ceyoBMBIAHMUX WAAXIB, iHOEKLIT B
OinAHUi XipypriyHoro BTpyYaHHn, iHoekuii Clostridium
difficile, HeoHaTanbHUI cencuc Ta iHPeKUii Kposi), €
BULLMM, Hi3K CYKYMHUWI BNAMB rpuny, iHpekuin BIST/CHIZ,
i Ty6epKkynbosy [1,2].

BHYTpilWHbONIKAPHAHI iHDEKLIT 3HMXKYIOTb epeKTmB-
HiCTb NiKyBaHHA NALLEHTIB i 36inbLUYOTb KinbKicTb rocni-
Tanisauii, Wo Npu3BoANUTb A0 NOAANLLUIOINO 3POCTAHHA
BUTPAT Ha NliKyBaHHA i CEPNO3HUX EKOHOMIYHWUX BTPaAT.
Mpun LbOMY BaXMBO BPAxoBYBAaTU TOM aKT, Wwo 6ak-
TepiaNbHi NAaTOreHM € BaroMmMm yKepesiom BTpaTH 340-
pOB’A B yCbOMY CBITi, 3i 3HAYHUMM BiAMIHHOCTAMM B iX-
HbOMY pO3Moaini 3a iHpeKUitHMMK cuHapomamm [3-6].

HWHi piBeHb BHYTPiWHbONIKAPHAHUX IHeKLin BBa-
YKAETbCA OOHMM i3 MOKA3HWKIB, WO XapaKTepusyrTb
NiKyBaNbHWUIM 3aKNag, i AKICTb MeAMUYHUX NOCAYT, AKi BiH
Haaae. 3abpyaHeHi HeXMBI NOBEPXHI Ta MegUYHUI nep-
COHan MOXKyTb ByTH 3anyyeHi 0 nepeaayi BHYTPiWHbO-
NKapHAHUX IHPEKLiN | YacTO OMMUCYIOTLCA AK AXKepeno
TaKuMX cnanaxis. BogHouac agcopbuis abo agresia mikpo-
OpraHi3miB A0 NOBepPXHi byab-AKoro TBepAoro cybctpaTy
NpwW3BOAUTb A0 YTBOPEHHA BiONNiBKM, AKa CKAALAETHCA
3 MO3aKNITUHHUX KOMMAEKCiB, nonicaxapuais i 6inkis,
LLLO, CBOEIO Yeproto, cnpuae GopMyBaHHIO PE3UCTEHTHUX
00 aHTMbaKTepianbHMX NpenapaTiB WTamiB bakTepin i
NOLMPEHHIO BHYTPILIHbOMIKAPHAHUX iHbeKUin. OaHaK
CUTyaLil0 MOKHa B3ATM Mig, enigemionoriyHnim KoH-
TPO/b, 3aCTOCYBABLUM KOMMJIEKC 3aXOAiB, CMPAMOBAHMX
Ha NPodiNaKTUKY BHYTPILWHbONIKAPHAHMX iHdeKLin [7].

OCHOBHMMM 36yAHMKAMW rOCMiTaNlbHUX iHPEKLUiN
(85% Bia, 3aranbHOI KiIbKOCTI) € YMOBHO-MATOr€HHI Mi-
KPOOpPraHi3aMu: rpaMno3nTUBHI KOKM (enigepmanbHuit
i 30M10TUCTUIA cTadinoKoKK, BeTa-remoniTUUHI cTpenTo-
KOKM, MHEBMOKOKM, EHTEPOKOKM) Ta rpamHeraTMBHi na-
NMykonogaibHi 6akTepii, AKi HanexaTtb Ao poay Klebsiella,
Escherichia, Enterobacter, Proteus, Pseudomonas Ta iH.
[8, 9].

3 ornAagy Ha BUCOKI MOKA3HUKM MHOMWMHHOI NiKap-
CbKOIi CTiKOCTi A0 aHTMOIOTUKIB, iCHyYe Harato HeBupi-
WweHux npobnem y ranysi aHTMGioTUKOTepanii HO30Ko-
MiafibHUX iHPeKLUii. 3 Li€el TOYKM 30py Ha NepLumnii NaaH
BUXOAMUTb HEOBXiAHICTb AleTa/IbHOTO BUBYEHHS E€TiONOTiY-
HOT CTPYKTYPU BHYTPILIHbONIKAapPHAHUX iHdEKLl | npoBe-
AeHHA ebeKTUBHUX NPOdINAKTUYHUX 3aX0AiB. BUBYEHHA
eTioNorivyHOoI CTPYKTYpU Ta igeHTUdIKaLiA AxKepena Ho-
30KOMiasibHOT iHEKLil, 0cO6AMBO 3 BMKOPUCTAHHAM
MOIEKYNAPHO-TEHETUYHUX TECTiB, BUMArae A0AaTKOBUX
BUTPAT, LLO HE 3aBXAW BUABAAETbCA NOCUbHMM HaBITb
ONA BENMKWUX, BaratonpodifibHUX NikapeHb. 34aTHICTb
bakTtepiodaris cneymnoivuHo iHdiKyBaTH i NisyBaTH CBOTO
rocrnofaps BMKOpUCTOBYBasacsa nNpotarom baraTbox Ae-
CATWUNITb MMHY/IOFO CTONITTA AK 3acib YHIKaNbHOT igeHTH-
diKauii uinboBmx 6akTepiin. CNpUAHATAMBICTL LLiNbOBUX
baKTepiin fo pisHUX dariB AaE 3MOry OxapaKkTepm3yBaTH
Ta enigemionoriyHo ifeHTUIKyBaTU KOHKPETHUI WTam

6aKTepiin, WO AONOMarae BUABUTU AXKepPeno nownpeH-
HA rocniTanbHUx WwWramis [10, 11].

MerTa gocnigxKeHHs.

laeHTUdiKaLia naToreHis, iXHbOI CTINKOCTI A0 aHTUGI-
OTUKiB, BUABMEHUX 3 abiOTUUHUX AKepen Ta Bif, XBOPUX
y NikapHi boHagea.

O6’eKT i meTOaM AOCNiAXKEHHA.

Y nepiog, 3 KBiTHA No rpyaeHb 2022 poKy 6yno npo-
BeAeHo HbaKTepionoriyHe AocniaKeHHA 22 npob, y3aTux
i3 MOBEPXOHb, LLLO OTOYYIOTb XBOPMX, Ta 3 06/1agHAHHS,
AKE BUKOPUCTOBYETLCA Y BiAAINEHHI IHTEHCUBHOI Tepanii
nikapHi BoHagea. OgHoYacHO 3 UMM Bynn TaKoX Mpo-
BeAeHi 6akTepiosioriyHi gocniarkeHHs 5 npob nosiTpA
3 nmanat, ge nepebysBann nauieHTW. MNpobu bynn B3ATI
yepes 4 roAMHM NiCNA OCTaHHbLOrO NPUBUPaHHA. OnA
BUABNEHHS Axepen iHdeKuUil 6pann masku 3 pyk 4 naui-
€HTIB, AKi OTPUMYBANN NiKyBaHHA Y Big4iNeHHi iHTeHCUB-
Hoi Tepanii. OTpMMaHi 3pa3Kkn BUCIBaAN Ha KPOB'AHUN,
€03UH-METUNEHOBUI CUHIN, arap Mionnepa-XiHTOHa,
Cabypo i SS-arap. laeHTudikauito 36yaHMKiB NpoBogMAK
3 BMKOPUCTAHHAM aBTOMATUYHOTO MikpobionoriyHoro
aHanizatopa Vitek2 i cuctemmn mac-cnekTpomeTpuyHOI
MikpobionoriyHoi igeHTMdiKauii Vitek Ms. AHTUreHHi
B/1IACTUBOCTI BUABAEHMX WwTamis E.coli BU3Hayanm 3a go-
NMOMOFOIO MOJIiBAaZIEHTHUX CMPOBATOK. [ BU3HAYEHHA
BHYTPILWHbOBMAOBOI MPUHANEKHOCTI  3aCTOCOBYBaAM
darotunysaHHsA 6akTepin BignosiaHnm darom. CtaTmc-
TUYHI AOCNIAMXKEHHSA MPOBOAUAN 3 BUKOPUCTAHHAM Npo-
rpamm STATISTICA.

Pe3ynbTati focniaKeHHs Ta ix 06roBopeHHs.

MNig vyac gocnipxkeHHa 6akTtepii Escherichia coli 6ynu
BMABNEHI B 5 i3 22 3pas3kiB (22,7%), 30Kpema B 3pasKax,
y3ATMX i3 3 acnipaTopis i 2 anapaTiB KMCHeBOI Tepanii.
OguH i3 5 BuABNeHMX wTamis E.coli micTUB aHTUreH
0111, wo BKa3ye Ha eHTeponaToreHHUN wram. Mpu 6ak-
TepionoriyHoMy A0CAiAKeHHI Npob nosiTpsa H6aKTepii He
6ynun BuaineHi.

bakTepionoriuHe [ocCnigXKeHHA Ma3KiB i3 pyK BuA-
BWUSI0 y 2 xBopux Staphylococcus epidermidis, y 2 iHwwnx
xBopux — Staphylococcus aureus i Escherichia coli Bigno-
BiaHO. ®daroTunyBaHHA KosibakTepiodarom KMLIKOBOI
NasNYKK, BUABJIEHOI 3 PYK XBOPOTO i B 5 3paskKax, y3aTunx
3 obnagHaHHA, 36iry He Buasuno. OgHak, E. coli, Buas-
NeHa y Bcix npobax, y3AaTux 3 acnipatopis, Hanexana Ao
0O4HOro M Toro X darosapy.

Mig yac BM3HAYEHHA YYTIMBOCTI MiKPOOpPraHiamis
00 aHTMBioTMKiIB 6yno 3adiKCcoBaHO TaKi pesynbratu
(rabnuua 1).

HesBakaloum Ha CNPUNHATAMBICTD 40 aMiKaLMHY,
E.coli HecnopgiBaHo BMABMAA CTiMKICTb A0 GTOPXiHOMOHO-
BMX Npenaparis (LmMnpodaoKcaLmHy i HopdaoKkcauuHy).
MeponeHem YNHUB BUCOKY BaKTepULMAHY Aito Ha BUAB-
JIeHUI MiKpoopraHism E.coli. Y noTo4HOMyY AoChigKeHHi
6yN0 BCTAHOBNEHO, WO NPenapaTt KOAICTUH, WO Hane-
UTb 40 FPYyNnM amiHOTNIKO3UAIB, YUHUTb OOCUTb BUCO-
Ky DGaKkTepuumaHy Aito Ha gocnigxKysaHi wtamu E.coli.
OaHaK KombiHaLlis TpumeTonpumy i cynbdameToKcaso-
NIy, WO MAE BUCOKY BaKTepUUMAHY Ait0 WOoAO rpamHe-
raTMBHMX GaKTepili, He [ana o4yiKyBaHWUX edPeKTUBHUX
pe3ynbraTis.

BussneHuit S.aureus (Tabn. 2) BUSBUB YyTAUBICTb 40
uedanocnopuHis | Ta Il NOKONiIHHA, @ TaKOXK A0 GTOPXiHO-
JIOHiB, BogHOYac byB CTiMKMI 40 MAKpPOiAiB, HaNiBCUH-
TETUYHMX NEHIUUNIHIB | BeTa-NakTaMHUX aHTUBIOTUKIB
(3a BUHATKOM KapbaneHeiais).
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Tabnuuysa 1 — Yyrausictb wramis E.coli, oTpumaHnx
3 abioTUUHUX AXKepen Ao PisHUX aHTUBIOTUKIB

E.coli
AHTU6IOTHK YyTuBicTb, |Pe3ncTeHT-
% HicTb, %

AMiKaumH 60 40
Amokcuumnnid/KnasynaHoBa KucnoTa 20 80
Amniynnin 20 80
Ledazonin 20 80
LedoKkentmH 40 60
LedTasmanm 20 80
LinnpodnokcaunH 20 80
KonicTuH 80 20
feHTamiumH 40 60
MeponeHem 80 20
HitpodypaHTOiH 60 40
HopdnokcauymH 20 80
MNinepauunix 60 40
TpumeTtonpum-cynbdameToKcason 40 60

KuwkoBa nannyka, BUABMEHa B Ma3Ky 3 PyK XBOPOTO,
He HaJsieXasia 40 NATOreHHUX LWTaMiB i BUABWUAA YYTAU-
BiCTb 10 BCix BUNPO6OBYBaHMX aHTUBIOTMKIB, KpiM amni-
LUAIHY 1 amiKauuHy.

HewionaBHI HayKoBi AOCNIAXEHHA MOKAa3yloTb, LWO
KMLUKOBA Ma/ZMYKa € OAHWM i3 N'ATM Halbinbw cmep-
TOHOCHUX BMAiB bakTepin. Y 2019 poui noHag 500 000
BMNAKiB cMepTi 6y M NOB’A3aHi 3 KMLIKOBO NasIMYKOIO
[9, 10].

Tabnuusa 2 — Yytausictb BUABNEHOrO S.aureus

B0 aHTUbioTUKIB

AHTUBIOTUKM S.aureus
AMmiKauuH Pe3ncTeHTHUM
AmoKcuunnii/KnasynaHosa Kucnora Pe3ncTeHTHUI
AMNiunNiH Pe3ncTeHTHUI
Ledazonin YyTamenii
LedboKenTnH YyTamenii
LedbTaszmaum YyTamenii
LinnpodnokcaumnH YyTamsui
KonicTuH YyTamenii
lfeHTamiunH Pe3ncTeHTHUI
MeponeHem YyTamenii
HiTpodypaHTOiH YyTamsuin
HopdnokcaumH YyTameuii
Minepauunix YyTamenii
TpumeTtonpum-cynbdameToKcason YyTamenii

Biaomo, Wwo BMABNEHHA MiKpoopraHismy E.coli B Ha-
BKO/IMLIHbOMY CEepefoBULLi BBAXKAETbCA iHAMKATOPOM
CBiXKOro ¢hekasbHOro 3abpyaHeHHA. TaKUM YNHOM, KMLL-
KOBa Ma/IMyKa € CAHITAPHO-TIriEHIYHUM iHAMKATOPOM
HABKO/MIMLUHLOMO CcepefoBuLWA. BuABNEHHA KULIKOBOI
nasnykmn y 3pasky, B3AToMy 3 0b61afHaHHA BiaLiNeHHA
iHTEHCMBHOI Tepanii niKapHi, CBIAYMTb NPO NOpPYyLUEHHA
npaBua ocobuctoi ririeHn cniBpobiTHMKaMKM 3aKnagy,
a TaKOX MpPO HeHasexHe NpoBeAeHHA NpUbUpaHHA Ta
nesiHoekuii. Y Hawomy gocniaskeHHi darosap E.coli 6ys
O4HaKoBUI ANs BCix Npob, y3atTux 3 acnipaTopis, WO
CBig4YMN0 NPO KOHTaMiHALiO Bi4 OAHOro AKepena 3a-
paxeHHA. YyTAnBICTb BUBYEHOTO MiA, Yac AOCNIAXKEHHA
eHTeponaToreHHoro wramy E.coli o 6inbwocTi aHTnbio-
TUKIB 4a€ 3MOTy NPUMNYCTUTH, WO BiH LLEe He CTaB pe3unc-
TEHTHUM HO30KOMiaZIbHUM LUTAaMOM. 3 LLiET TOYKM 30pY,
BUAB/NIEHHS eniZemioNnoriyHnx mapkepis (cepoBsapis,

bioBapiB, ¢paroBapis) i reHeTUYHE TUNYBaHHSA 30yAHMKIB
BHYTPILLUHbONIKAPHAHMX iHbEKLUi MaloTb Be/MKe 3Ha-
YEHHSA 4NA NiATBEPAKEHHA FOCNITa/IbHOrO MNOXOAXKEHHSA
wramis [11-14].

Staphylococcus aureus xo4a i BUABUB PE3UCTEHT-
HiCTb 0 KOMBIHALIT aMOKCULMAIHY | KNaBy/laHOBOI KMUC-
notu, 6yB yyTaMBMM A0 KapbaneHemis, WO AA€E 3MOry
NPUNYCTUTK, WO B LLbOrO LUTaMy ABULLE MONIPE3UCTEHT-
HocTi He cdopmyBanocs.

KniiuHo A. baumannii i P. aeruginosa, pasom i3
MRSA, € HalinowupeHiwnmmn npudmHamm ICMI, i ixHa
NPUCYTHICTb KOpentoe i3 3abpygHEHHAM MOBEPXOHb
HaBKO/MMLWHbOrO cepenoBuwa [14]. Toi ¢akT, Wo B Ha-
WOMY AOCNiAMKEHHI Ui 30yaHUKM He 6ynu BUABAEHI,
CBig4YMTb NPO BiACYTHICTb 3arpoO3m NOLWMPEHHA BHYTPILL-
HbOJIiIKapHAHOT iHdEeKL,ii HACTiINbKK rpi3HMMM naTonoriy-
HUMM areHTamun. OgHaK BUABNEHHA KULLKOBOI MasIMYKM
Ha noBepxHi 0bnafHaHHA ANA XBOPUX, AKi OTPUMYIOTb
iHTEHCMBHY Tepanito, € NepesyMoBO 1A MOXK/IMBOIO
nepeHeceHHn 36yaHMKa i PO3BUTKY iHbEKLT.

TpagmuiiHo E.coli BBa*KaeTbCA ManoBipy/IEHTHUM
MIKPOOpraHisMmom, WO BXOAWUTb A0 CKA3Ly HOPMasb-
HOI MiKpodaopun KuwedyHnKa. OgHaK HUHI TakuMW nigxig,
BMOAETbCA AEeL0 CNPOLEHUM, OCKIZIbKM NaTOreHHUn
NnoTeHujan MIKpOOpraHiamy He OLiHEHWI HaNeXKHO
Mipoto. E. coli—nowmpeHuii NaToreH, WO BUKIMKAE Mi3Hi
(3a3Buuait npotarom 7 gHiB nicns rocnitanisadji) Ho3o-
KOMianbHi iHpeKLii. Xo4a iHpeKLii nereHb, CNpPUYNHEHI
KMLLKOBOI MaZIMYKOIO, TPAMAATLCA PiAKO, BOHWU Npu-
3BOAATb A0 BUCOKOI CMepTHOCTI, 0cobnunBo cepen aiteit
BiKOM 40 5 pokiB i niTHiIX nogen. BuaineHHa pesuc-
TEHTHOro WTamy E.coli 3 AnMxanbHUX WAAXiB NOB'A3aHe
3 rocniTanisauieto NPOTArOM OCTAHHIX KiIbKOX TUMKHIB i
MOXe PO3rAAaTUCA AK HO30KOMiaslbHUI naToreH [15,
16]. MNpoBeaeHe AOCNIAMKEHHA OA€E 3MOry MPUNYCTUTH,
LLLO KMLUKOBA NANNYKa, BUABAEHA B Npobax, y3aTuX 3 ac-
nipaTopiB Ta anapaTiB KMCHEBOI Tepanii, Moxe cnpuyn-
HATW YCKNAAHEHHA Yy BUTAAT pecnipaToOpHUX iHbeKLin y
naujieHTiB, AKi nepebyBatoTb y BiAAiN€HHAX IHTEHCUBHOT
Tepanii, o BMMArae noga blloro NocUAeHHA KOHTPO/O
33 AOTPMMAHHAM CaHITapHO-eniAemMioNIoriYHMX NpaBun
Yy MeAnYHuX ycTaHosax [17].

Ona po3pobsieHHA Komnjekcy npoTuenigemiyHmx
3axofiB, 34aTHUX 3anobirtM pPo3BUTKY Ta 3aroCTPEHHIO
enigemiyHoro npouecy B NikyBasibHOMY 3aKnagi, Heob-
XifHO 3ibpaTh Ta npoaHanizyBaTV AaHi Npo 6ionoriyHi
0C06MBOCTi 36YAHMKIB | 3aKOHOMIPHOCTI IXHbOT LMPKY-
nauyii.

Lle BaxknMBMM HanpaMKom y 3anobiraHHi nowwu-
peHHio ICMIM € po3pobKa Ta BNPOBaAMKEHHS MpPOrpam
yNpaBAiHHA aHTMMIKPOOHOMO Tepanielo, CnpPAMOBaHMUX
Ha CKOPOYEHHS BUKOPUCTaHHA aHTMBIOTMKIB Ta iX paLi-
OHa/bHe 3acTocyBaHHA [18].

BucHoBKM.

1. BusBneHa B npobax i3 nosepxHi acnipatopis E.coli
€ MOKa3HMKOM deKaNbHOro 3abpyaHeHHS i CBIAYUTL NPO
HEe3a40BiIbHUI CaHITAPHO-TIMEHIYHWNI CTaH Y BigAiNEeHHI
iHTEeHCMBHOI Tepanii rocnitTanto boHaaea.

2. ®arotunyBaHHA Koslidarom BUABUIO BHYTPILLHbO-
BUAOBY iAeHTUYHICTb E.coli y BCix npobax, y3aTux 3 no-
BEpPXHi acnipaTopis.

3. BuaneHi wramu E.coli npoABnAM JOCUTb BUCOKY
YYT/IMBICTb 40 KOMICTUHY Ta MEPOMNEHEMY.
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4. BuABNEHi B 3MMBAX i3 PYK XBOPUX MIKPOOPraHi3Mn  3UCTEHTHWUX A0 aHTMBIOTUKIB WTamiB HakTepilt AnA rnb-
He bynn BUABNEHI B maTepiani 3 NnoBepxHi obnaaHaHHA
Y BiA4iNEeHHI Ta He CTAaHOBMAM enigeMivyHOT 3HaYYLLOCTI.

MepcnekTMBM NOAANbLUUX [OCNIAMKEHD.

Mopanbwi gocniaxkeHHsA nepenbavatoTb NOPIBHAMb-
He BMBYEHHA BIOXIMIYHMX BNACTMBOCTEN YYTIMBUX i pe- HaKTepianbHUX 3acobiB.

LIOro PO3YMiHHA PO3BUTKY MeEXaHi3MiB pe3nCTEHTHOCTI,

noB’A3aHUX i3 PpepMeHTATUBHOW iHAKTUBALEI0 AHTU-
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YYTZIUBICTb 4O AHTUBIOTUKIB MIKPOOPTAHI3MIB, OTPUMAHUX I3 PIBHUX OXKEPEN Y NIKAPHI BOHALEA
MICTA BAKY

l'yniesa M. 3., MyTtani6osa H. ®.

Pe3stome. Y nauieHTiB, iHpiKOBaHUX aHTUBIOTUKOPE3UCTEHTHUMM HBaKTepiaMM, BiamivatoTb Binbll HEraTUBHI KAi-
HiYHi HACNiOKM Ta BUCOKUI PU3MK CMEPTI, Hi’K B iHPIKOBAHUX YYTAMBUMMK A0 aHTUMBIOTUKIB WUTAMaMK TUX CaMMUX
6akKTepiit. 3 ypaxyBaHHAM 3POCTalOUMX NMOKA3HMKIB NONIpe3NCTEHTHOCTI BaKTepii, Ha NepLuniA NaH BUXOAUTb He-
0bxigHiCTb AeTaNIbHOrO BUBYEHHA ETIONOrYHOI CTPYKTYpK BaKkTepianbHUX iHPEKLiN | pO3p0BbKN ePeKTUBHUX CXeEM
NiIKyBaHHA B Pi3HUX CTaLiOHapax.

MeToto LbOoro AOCNIAXKEHHA € iAeHTUdIKaLis NaToreHis, iXHbOI CTIMKOCTI 40 aHTUOIOTUKIB, BUABNEHMX 3 abiOTUY-
HUX AXKepen i Bif, XBOpUX Y NikapHi boHazea.

Byno nposeseHo HakTepionoriyHe AOCNIANKEHHA 22 NPOD, Y3ATUX i3 NOBEPXOHb, LLLO OTOYYHOTb XBOPUX Ta 3 06-
NlagHaHHA, WO BUKOPUCTOBYETLCA Y BiaAineHHi iHTeHCMBHOI Tepanii nikapHi boHagea, 5 Nnpob nosiTpA 3 nanar, ge
nepebyBanu NaLieEHTU, a TaKOXK i3 PyK 4 NaLEHTIB, AKi OTPUMYBANM NiKYBaHHSA Y BiAAiNeHHI iIHTeHCUMBHOI Tepanii.
OTpumaHi Npobu KyNbTUBYBaNM BaKTEPIONOrIYHUM MeToA0M. |aeHTUdIKaLLo 36yAHUKIB NPOBOAM/IM 3 BUKOPUCTaH-
HAM aBTOMaTU4YHOro MikpobionoriyHoro aHanisatopa Vitek2 i cuctemmn mac-cnekTpomeTpuUUHOi MikpobionoriyHoi
ineHTnoikauii Vitek Ms.

Mig vac aocnigxkeHHa 6akrtepii Escherichia coli 6yno suasneHo B 5 i3 22 3paskiB (22,7%), 30Kpema y 3paskax,
y3ATKX i3 3 acnipaTtopiB i 2 anapaTiB KMcHeBoi Tepanii. MNpu 6akTepionoriyHomy AocnigxKeHHi npob nosiTpa H6ak-
Tepii He 6ynn BuaineHi. BussneHHa B npobax i3 noBepxHi acnipatopis E. coli cBig4MN0 Npo He3aAoBiINbHUI CaHi-
TapPHO-TIriEHIYHMI CTaH Y BiaAineHHi iIHTEHCMBHOT Tepanii rocnitTanto boHagea. ®aroTMnyBaHHA KoJlidarom BUABMIO
BHYTPiLUHbOBUAOBY iAEHTUYHICTb E. coliy BCix Npobax, y3aTUX 3 NOBEpPXHi acnipaTopis, i CBiAYMI0 NPO KOHTaMiHaLLit0
BiZ, ofiHOrO A)Kepena 3apaskeHHsA. Ltamu E. coli, BuaABNeHi Ha NnoBepxHi ob6nagHaHHA, BUABWUIM CTiIMKiCTb A0 ¢pTOp-
XiHONOHOBMX NpenaparTis (umMnpodaoKcaumHy i HoppaoKcaumHy) i Byan YyTANBMMM A0 MEPONEHEMY i KONiCTUHY.
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KuwkKoBa nanuyka, BUABAEHA B Ma3Ky 3 PYK XBOPOro, He Haneasia A0 NaTOreHHUX WTaMiB i BUABWAA YYTAMBICTb 4,0
BCiX BUNPO6H0OBYBaHMX aHTUBIOTUKIB, KpiM amniuuniHy 1 amikaumHy.

BusHaueHuii S. aureus BUABUB YyTAMBICTb A0 LedanocnopuHis | i Il NOKONiHHA, a TakoX A0 GTOPXiHONOHIB, NpuU
LuboMy BYB CTiliKMIA 40 MaKpOAiAiB, HaNIBCUHTETUUYHUX NEHILWUIHIB | BeTa-NaKTaMHUX aHTUBIOTUKIB (32 BUHATKOM
KapbaneHemis).

[ns nonepenyeHHA PO3BUTKY i 3arOCTPEHHSA enigemivyHoro npouecy B AikyBasbHOMY 3aKiagi, HeobxiaHo aHani-
3yBaTW AaHi npo 6ionoriyHi ocob6amMBocTi 36yAHMKIB | 3aKOHOMIPHOCTI iX LMPKYASALIT, @ TaKOX po3pobuTn Ta BNpoBa-
AMTU NpOrpamm ynpaeniHHA aHTUMIKPOBHO Tepanieto, CNPAMOBaHMX Ha CKOPOUYEHHA BUKOPUCTAHHA aHTUBIOTUKIB
Ta iX paLioHanbHe 3aCTOCYBaHHA.

Kntouosi cnosa: BHYTPiWHbONIKapHAHI iHdeKLii, aHTUBIOTMKOPE3NCTEHTHICTb.

ANTIBIOTIC SENSITIVITY OF MICROORGANISMS OBTAINED FROM VARIOUS SOURCES AT BONADEA HOSPITAL
IN BAKU

Guliyeva M. Z., Mutalibova N. F.

Abstract. Patients infected with antibiotic-resistant bacteria have worse clinical outcomes and higher risk of
death than those infected with antibiotic-sensitive strains of the same bacteria. Given the increasing rates of bacte-
rial polyresistance, the need for a detailed study of the etiologic structure of bacterial infections and the develop-
ment of effective treatment regimens in various hospitals comes to the fore.

The aim of this study is to identify pathogens and their resistance to antibiotics, isolated from abiotic sources and
from patients at Bonadea Hospital.

A bacteriological study was conducted on 22 samples taken from surfaces surrounding patients and from equip-
ment used in the intensive care unit of Bonadea Hospital, 5 air samples from the rooms where patients were locat-
ed, and from the hands of 4 patients treated in the intensive care unit. The samples obtained were cultured using
the bacteriological method, the pathogens were identified using the Vitek2 automatic microbiological analyzer and
the Vitek Ms. mass spectrometric microbiological identification system.

During the study, Escherichia coli bacteria were detected in 5 of 22 samples (22.7%), including samples taken
from 3 aspirators and 2 oxygen therapy devices. Bacteriological examination of air samples did not reveal bacteria.
The detection of E.coli in samples from the surface of aspirators indicated an unsatisfactory sanitary and hygienic
condition in the intensive care unit of the Bonadea Hospital.

Phage typing with coliphage revealed intraspecific identity of E.coli in all samples taken from the surface of
aspirators and indicated contamination from a single source of infection. E.coli strains found on the surface of the
equipment demonstrated resistance to fluoroquinolone drugs (ciprofloxacin and norfloxacin) and were sensitive to
meropenem and colistin. E.coli detected in a smear from the patient’s hands did not belong to pathogenic strains
and demonstrated sensitivity to all tested antibiotics except ampicillin and amikacin.

The detected S. aureus showed sensitivity to first and second generation cephalosporins, as well as to fluoro-
quinolones, but was resistant to macrolides, semi-synthetic penicillins and beta-lactam antibiotics (except carbap-
enems).

To prevent the development and exacerbation of the epidemic process in a medical institution, it is necessary to
analyze data on the biological characteristics of pathogens and the patterns of their circulation, as well as to devel-
op and implement programs for managing antimicrobial therapy aimed at reducing the use of antibiotics and their
rational use.

Key words: nosocomial infections, antibiotic resistance.
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