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The relevance of this study lies in examining the dominant opportunistic microbiota among critically ill children
in the Pediatric Intensive Care Unit (PICU) of a tertiary care hospital during wartime in Ukraine. This is crucial for
understanding the impact of antimicrobial resistance on the treatment of infections. The aim of the study was to
identify the spectrum of dominant opportunistic microorganisms in patients admitted to the Pediatric Intensive Care
Unit, which operated from a shelter facility during 2023, and to assess the antibiotic susceptibility of leading patho-
gens. Microbiological analysis was conducted on biological material obtained from 25 critically ill children diagnosed
with various conditions, including acute bronchitis, pneumonia, acute hematogenous osteomyelitis, closed traumat-
ic brain injury, mechanical asphyxia, severe carbon monoxide poisoning, polytrauma, and epilepsy. Samples were
collected on the day of admission to the Pediatric Intensive Care Unit and subsequently every three days until dis-
charge or transfer. Key findings revealed that the dominant pathogens included Staphylococcus aureus (25%), Candi-
da albicans (24.1%), Enterobacter aerogenes (17.6%), Pseudomonas aeruginosa (16.7%), and Klebsiella pneumoniae
(6.9%). These microorganisms exhibited high levels of antibiotic resistance, complicating infection treatment. Clinical
isolates of Enterobacter aerogenes and Enterobacter cloacae showed resistance to meropenem (97.4%), while Kleb-
siella oxytoca and K. pneumoniae were resistant to commonly used antibiotics. Analysis of S. aureus susceptibility
indicated 100% sensitivity to linezolid, but high resistance to amoxicillin and trimethoprim (74%). The study high-
lights the urgent need for rational antibiotic use, careful selection and combination of existing drugs for improved
therapeutic outcomes, and enhanced strategies for infection control and prevention to ensure effective treatment of

infections in critically ill pediatric patients.
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Connection of the publication with planned re-
search works.

This study was carried out in accordance with the
research plan of the Department of Microbiology, Vin-
nytsia National Pirogov Memorial Medical University,
entitled “Investigation of the biological properties of
pathogens of healthcare-associated infections and de-
velopment of means to combat them” (state registration
number 0123U101070).

Introduction.

The “golden era” of antibiotics, spanning from the
1930s to the 1960s, was characterized by the intensive
introduction of novel antibacterial agents. However, the
conclusion of this period was determined by the inability
to sustain the rapid pace of antibiotic discovery in the
context of emerging resistant pathogens. Systematic
failures in the development and implementation of new
antibacterial agents, along with their irrational use, are
recognized as key factors contributing to the emergence
of antibiotic resistance [1].

Antimicrobial resistance (AMR) is one of the major
contemporary trends in terms of global threats to pub-
lic health and global development. According to inter-
national experts, antibiotic therapy directly caused 1.27
million deaths worldwide in 2019, and this number has
been steadily increasing. In the absence of effective con-
tainment measures, the development of resistance to
antimicrobial agents may result in previously treatable
common infections becoming fatal once again, with
global mortality reaching approximately 10 million cases

annually by 2050 [2]. The main cause of this phenome-
non is the irrational and excessive use of antimicrobial
agents in humans, animals, and plants, which constitutes
a key driver in the development of microbial resistance
to antibacterial drugs. In recent years, the problem of re-
sistance to antimicrobial agents, particularly antibiotics
— has raised growing concern among the medical com-
munity and at the level of international organizations.
This issue has attracted considerable media attention,
as vividly demonstrated by the widespread coverage of
so-called “superbugs” detected in hospitals, in particu-
lar methicillin-resistant Staphylococcus aureus (MRSA).
Of special concern is the discovery of resistance genes
to critically important antibiotics, largely attributed to
the overuse and misuse of antimicrobial agents [3]. The
world is facing a crisis in the effectiveness of antibiot-
ic therapy, as only a limited number of new antibiotic
agents have been developed and introduced into prac-
tice over the last decade. Furthermore, a global crisis
in access to new antibiotic medications is also evident
across all countries and regions, regardless of income
level, and is further exacerbated by poverty and social
inequality, disproportionately affecting low- and mid-
dle-income countries.

It has been proven that the development of antibiot-
ic resistance in infectious disease pathogens leads to sig-
nificant economic costs. According to World Bank data,
antibiotic resistance could result in up to USD 1 trillion in
additional healthcare expenses by 2050 and global gross
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domestic product (GDP) losses of USD 1 to 3.4 trillion
annually by 2030 [4].

Although antibiotic resistance is a global problem,
the full-scale war that has been ongoing for the third
consecutive year has intensified this issue in our country,
making it particularly relevant to our medical institution.
One of the primary reasons is the relocation of the hos-
pital department to a protective shelter facility to ensure
the safety of patients and staff from potential enemy at-
tacks. The transfer of the Pediatric Intensive Care Unit
(PICU) to the hospital’s shelter premises, aimed at pro-
tecting patients and medical staff from possible damage
by enemy munitions, has introduced a number of new
challenges.

Specifically, the PICU is now located in a small base-
ment area containing a single shared ward with six beds,
where critically ill children with various medical condi-
tions are treated simultaneously, without the possibility
of individual isolation. This includes children in the early
postoperative period, those with severe bacterial infec-
tions and complications requiring prolonged intensive
care, and those needing mechanical ventilation being
treated in the same confined space.

The aim of the study.

To identify the spectrum of dominant opportunistic
microbiota among patients treated in the Department of
Anesthesiology and Intensive Care during its relocation
to a shelter facility, and to investigate the antibiotic sus-
ceptibility of the leading pathogens.

Object and research methods.

This study involved microbiological analysis of bi-
ological samples collected from patients who received
treatment in the Pediatric Intensive Care Unit through-
out 2023. Samples were obtained from 25 critically ill
children diagnosed with various conditions, including:
acute bronchitis with respiratory failure, complicated
pneumonia, acute hematogenous osteomyelitis, chil-
dren with severe neurological deficits due to organic
brain injury, closed traumatic brain injury, mechanical
asphyxia, severe carbon monoxide poisoning, polytrau-
ma, and epilepsy with status epilepticus. Initial microbi-
ological sampling was performed on the day of admis-
sion to the Pediatric Intensive Care Unit, either directly
from the emergency department or upon transfer from
another hospital unit. Follow-up sampling was conduct-

12 (48%)
13 (52%)
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Figure 1 — Gender distribution of the examined patients.

(2.3%); stool — 4 samples (1.8%); sputum — 3 samples
(1.4%); exudate — 2 samples (0.9%); wound surface — 2
samples (0.9%); cerebrospinal fluid — 1 sample (0.4%)
(figure 2). All collected specimens were sent to the bac-
teriological laboratory for analysis.

After species identification of the isolated microbial
strains, further analysis was performed to assess the an-
tibiotic susceptibility of the leading opportunistic patho-
gens. Susceptibility to antibiotics was determined using
the standard disk diffusion method [5], and the results
were interpreted according to EUCAST guidelines.

Data processing and statistical analysis were car-
ried out with the use of the microbiological monitoring
software WHONET 5.2 (WHO) and Microsoft Office 365
Excel. Descriptive statistics were employed to interpret
the study findings, comprising frequency analysis, per-
centage distribution, and frequency distributions.

Research results and their discussion.

As a result of the study, from 215 samples collected
from the examined patients, the following opportunistic
pathogens were isolated: Enterobacter aerogenes — 37,
Enterobacter cloacae — 1, Enterococcus faecalis — 2, Esch-
erichia coli—1, Haemophilus influenzae—1, Klebsiella oxy-
toca—9, Klebsiella pneumoniae — 15, Pseudomonas aeru-
ginosa — 36, Staphylococcus aureus — 54, Streptococcus
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Figure 2 — Quantitative distribution of biological material obtained from patients.
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Figure 3 — Spectrum of isolated microbiota from critically ill patients
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Figure 5 — Antibiotic susceptibility profile of clinical Klebsiella oxytoca strains.

spp.—2, Streptococcus anginosus — 2, Streptococcus pyo-
genes — 2, Candida albicans — 52, Citrobacter freundii — 1
(figure 3).

It was established that among the isolated opportu-
nistic microorganisms, bacteria belonging to the ESKAPE
group of infectious agents predominated. The dominant
pathogens were: Staphylococcus aureus — 54, Pseudo-
monas aeruginosa — 36, Enterobacter aerogenes — 37,
Klebsiella pneumoniae — 15, Klebsiella oxytoca — 9, En-

ever, some strains showed inter-
mediate resistance, with suscep-
tibility to levofloxacin reported
at increased exposure levels (22%). Resistance to the
carbapenem antibiotic meropenem was found in 94.5%
of strains. Among resistant P. aeruginosa isolates, a sub-
set exhibited moderate susceptibility to ceftazidime,
imipenem, ciprofloxacin, and amikacin (16.6% each),
piperacillin/tazobactam and meropenem (11% each),
and cefepime (8.3%).This microorganism was complete-
ly resistant to aztreonam, predominantly resistant to
cefepime (91.6%), and showed high levels of resistance
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to ceftazidime, meropenem, and
imipenem (83% each), tobra-
mycin (77.7%), levofloxacin and
ciprofloxacin (72%), piperacillin/
tazobactam (63.8%), and amika-
cinin 16.6% of cases (figure 7).
The analysis of antibiotic
susceptibility of gram-positive
Staphylococcus aureus strains
showed that the pathogen was
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Figure 6 — Antibiotic susceptibility profile of clinical Klebsiella pneumoniae strains.
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threat, as they endanger the
lives of critically ill patients and
lead to increased healthcare costs. Prevention of these
infections in intensive care units (ICUs) is an urgent ne-
cessity. Achieving this requires a clear understanding of
the local prevalence of infectious agents, the status of
the local bacteriological profile, and the structure of an-
tibiotic resistance within it [6].

In this study, we analyzed the spectrum of patho-
gens and their antibiotic treatments, which allowed us
to form an understanding and document the antibiotic
resistance among Pediatric Intensive Care Unit patients.

Numerous scientific publications highlight the in-
creasing role of antibiotic resistance as a major problem
today, ranking among the top priorities both in highly
developed countries and in low-income nations. This

Figure 7 — Antibiotic susceptibility profile of clinical Pseudomonas aeruginosa strains.

central venous catheter, mechanical ventilation, trache-
ostomy, parenteral nutrition, transfer from long-term
care facilities, presence of a urinary catheter, prior an-
tibiotic use, immunosuppression before and after che-
motherapy, and extended stays in the Intensive Care
Unit increase the risk of developing antibiotic resistance
among Intensive Care Unit patients — especially those
housed in protective shelter facilities [9].

Our study data indicate a troubling situation regard-
ing the level of antibiotic resistance among key patho-
gens identified as etiologically significant in critically ill
pediatric patients at a tertiary-level pediatric Intensive
Care Unit. Most bacterial isolates demonstrated very
high resistance to various classes of antibiotics. This is a

issue has become especially rele- o
vant in all healthcare institutions
across Ukraine, including our fa-
cility, following the onset of the
full-scale invasion. The current
state of the problem shows dis-
couraging prognostic trends if
uncontrolled antibiotic use and
inappropriate prescribing prac-
tices persist in healthcare, ne-
cessitating special attention and | 1o
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Figure 8 — Antibiotic susceptibility profile of clinical Staphylococcus aureus strains.
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serious concern because these antibiotic classes repre-
sent the most important agents for treating nosocomi-
al infections. ESKAPE pathogens resistant to antibiotics
pose a global threat to human health and healthcare
systems. The presence of antibiotic resistance genes in
ESKAPE pathogens has gradually enhanced the adaptive
arsenal of microbial isolates, thereby reducing treatment
options for serious nosocomial infections, increasing the
incidence of infectious diseases, and raising mortality
rates due to ineffective treatment in hospitals [10].

Conclusions.

1. Among the total number of examined biological
samples (215) from critically ill children treated in the
Pediatric Anesthesiology and Intensive Care Unit during
its stay in shelter conditions, the microbial spectrum
was dominated by opportunistic gram-positive bacteria
Staphylococcus aureus (25% of cases), yeast-like fungi
Candida albicans (24.1%), gram-negative bacteria En-
terobacter aerogenes (17.6%), Pseudomonas aerugino-
sa (16.7%), and Klebsiella pneumoniae (6.9%).

clindamycin (25% in each case); low susceptibility of
Enterobacter species strains to piperacillin/tazobactam,
amikacin, and gentamicin (17.2%); low susceptibility of
P. aeruginosa to amikacin, piperacillin/tazobactam, and
tobramycin (16.7%); as well as absolute antibiotic resis-
tance of clinical Klebsiella strains. This indicates a poten-
tial threat of spreading resistant opportunistic patho-
gen strains among n the Pediatric Anesthesiology and
Intensive Care Unit patients, resistant to the currently
available arsenal of antibiotics used to treat this patient
category.

Prospects for further research.

Further studies on antimicrobial resistance among
critically ill children in the Pediatric Anesthesiology and
Intensive Care Unit could focus on in-depth, compre-
hensive investigations of antibiotic resistance issues and
the development of approaches and strategies to over-
come it. These efforts aim to combat infectious compli-
cation agents to improve the effectiveness of treatment

for critically ill children in intensive care units and to
strengthen infection control measures for the spread of
antibiotic-resistant opportunistic microorganisms. Such
research represents an important step toward ensuring
effective medical care in the face of modern challenges.

2. The opportunistic microbiota isolated from in-
fectious foci in the Pediatric Intensive Care Unit pa-
tients showed diverse antibiotic susceptibility patterns,
namely: low susceptibility of clinical S. aureus strains to
linezolid, oxacillin, rifampicin, amikacin, cefepime, and
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AKmyasnbHicmb 00CAIOMEHHA 0A820€ Y BUBYEHHI OOMIHYHO4OI YMOBHO-amoz2eHHoi Mikpobiomu ceped
saxckoxsopux dimeli y 8i00ineHHi aHecme3sionoaii ma iHmeHcusHol mepanii dumsa4oi aAiKkapHi MpemuHHo20 pieHsA
nio yac eiliHU 8 YKpaiHi, W0 € 8ax}ausum 019 PO3YyMiHHA 8MaAU8Y AHMUMIKPOOHOI pe3ucmeHmHoCmi Ha AiKy8aHHA
iHpekyili. Memoto OocniduceHHs 6ysn0 ecmaHosumu criekmp OOMIHYHOYOI YMOBHO-NamMo2eHHOoI Mikpobiomu
ceped nayieHmis, AKi 3HAX00UAUCL HA AiKyB8aAHHI y 8i00ineHHi aHecme3sionoezii ma iHmeHcueHoi mepanii 8 nepiod
nepebysaHHA 8i00ineHHA 6 nNpumiujeHHi cxosuuia, npomsaaom 2023 poKy, ma docaioumu yymaugicme npogioHUX
36y0HUKie 00 aHmMubakmepianbHUX npenapamis. [ocniOXeHHA 0a92a70 Yy MiKpobioso2iyHOMY aHani3i
b6iomamepiany, ompumaHozo 8i0 25 saxckoxsopux dimeli 3 pi3HUMU MaMo02iAMU, MAKUMU AK 2ocmpuli 6poHxim,
HeeMoHis, 2ocmpuli 2emamoaeHHuUli ocmeomienim, 3aKpuma 4YepernHo-mMo3Ko8a MpPasma, MexaHiyHa aceikcis,
BaM(Ke OMpPYEHHA YaOHUM 2a30M, ogAiMmpasma ma eninenmu4yHa xeopoba. 3a6ip mamepiany 0518 mikpobionoziyuHo20
00cnidneHHAa nposodunau y OeHb 2ocrimanizayii 0o 8iddineHHA aHecmesionoeii ma iHmeHcusHoi mepanii ma
1o8MOopPHO KoMcHIi 3 OHi 00 MomeHmMy nepesedeHHA abo sunucku. OCHOBHI pe3yabmamu 00CAIOHEHHA NOKA3anU,
wo ceped nauieHmie 8iddineHHA aHecmesionoeaii ma iHmeHcusHoi meparnii domiHyrome maki 36y0HUKU, K Staph-
ylococcus aureus (25%), Candida albicans (24,1%), Enterobacter aerogenes (17,6%), Pseudomonas aeruginosa
(16,7%) ma Klebsiella pneumoniae (6,9%). BcmaH08aeHO, W0 Ui MIKpOoOp2aHi3mMu MAaroms 8UCOKY Pe3UCMeHMHICMb
0o aHmubiomukis, WO YCKAAOHIOE niKy8aHHA iHeKUil. 3o0kpema, KniHiYHi wumamu Enterobacter aerogenes ma En-
terobacter cloacae demoHcmpysanu pezucmeHmHicmes 0o meponeHemy (97,4%), a wmamu Klebsiella oxytoca ma
K. pneumoniae 6yau cmilikumu 00 aHMUbGIOMUKI8, SKi WUPOKO 3aCMOoCo8ytomsca Y KAIHIYHIl npakmuyi. Bug4eHHs
yymasausocmi epammnozumusHux 6akmepit S. aureus Nokasano, wo 36y0HUK bys uymausum 00 niHe30nidy y 100%
sunaokis, ase mas 8UCOKY cmilikicmb 00 amMoKcuyuniHy ma mpumemonpimy (74%). ¥Y3a2aneHo4u, 00CAIOHEHHS
nioKpecntoe HeobxiOHiCMb PayioHaNbHO20 BUKOPUCMAHHA aHmubiomukis, nidbip ma KombiHauito icHyo4Yux 05
Kpauwjo2o eghekmy niKy8aHHA MA MOKPAUWEHHA Memo0ie KOHMPOs Ma NPOGinaKMuKu iH@eKyiliHux ycKnaoHeHb
0719 echeKMUBHO20 7iKy8AHHA IHheKYill y saxckoxsopux dimed.

Knw4oei cnoea: cmilikicmbs 00 aHMuMikpobHux npernapamis, 8i00ineHHA aHecmesionoaii ma iHMeHCcU8HoI

meparnii, yMoBHo-namozeHHa Mikpobioma, aHmMubakmepianeHi rnpenapamu, pes3ucmeHmHicms, [HpeKyil,
saxckoxsopi dimu.
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3B’A30K ny6nikauii 3 nnaHoBMMM HayKOBO-AoCAig-
HUMK poboTamu.

[aHe pocnig)KeHHA BUKOHAHO BiAMNOBIAHO A0 NAAHY
HAyKOBO-A0C/iAHOI poboTn Kadeapw mikpobionorii Bi-
HHULbKOTO HaLWiOHAaNbHOTO MEAMYHOro YHiBepcuTeTy
im. M. |. Muporoea «[ocnigxeHHs 6ioN0riYHNX BAaCTU-
BOCTel 36yAHMKIB iHOEKLilM, NoB’A3aHMX 3 HAaZAHHAM
MeANYHOI AoMnomoru, Ta po3pobKa 3acobis 6opoTbbu 3
HUMKU» (HOMep AeprkaBHOT peecTpauii 0123U101070).

Bcryn.

«30n10Ta epa» aHTMbIOTUKIB, AKa TpmBana 3 1930-
X 00 1960-x poKiB, XapaKTepu3yBanacA iHTEHCUBHUM
BMNPOBAAMKEHHAM HOBMX aHTMBaKTepiafbHMX Npenapa-
TiB. MpoTe 3aBepleHHA Lboro nepiogy 6yno symosne-
HEe HEeMOMXNUBICTIO 36epertm BWUCOKI Temnu BigKpUTTA
HOBMX aHTMBIOTUKIB Ha TNi NOLWMPEHHA PE3UCTEHTHUX
naTtoreHiB. CuCTEMATUYHI HEBAAYi Y CTBOPEHHI Ta BNpoO-
BaJKEeHHI HOBMX aHTMDOaKTepiaNbHUX 3ac0biB, a TaKOX
iX HepauioHanbHe 3aCTOCYBaHHA BU3HAYalOTb K/OYOBI
dakTopu, Wwo cnpuATb GopMyBaHHIO aHTMbBIOTUKOpe-
3ucTeHTHocTi [1].

CTiliKicTb A0 aHTMMiKpPObHUX npenapatie (AMR) €
OLHIEK 3 TONOBHWUX TEHAEHLN CbOroAeHHA WoAo0 rMo-
6a/IbHUX 3arpo3 rPOMaACbKOMY 340P0B’ 0 Ta CBITOBOMY
PO3BUTKY B LiJIOMY. 32 OLiHKaMW MiXXHapOAHUX eKkcrep-
TiB, aHTMBIOTMKOTepania 6e3nocepeaHbO CNPUYMHUAG
1,27 minbiioHa cmepTeli y Bcbomy cBiTi y 2019 poui Ta Ha
CbOTOAHILLHIV AeHb UA uudpa HeyxmabHO 36inbllyeTbes
Ta y pasi BiACYTHOCTI ePEKTUBHUX 3aX0AiB CTPMMYBAH-
HS PO3BMTOK CTIMKOCTI 40 NPOTUMIKPOBHMX npenaparTis
MOXe NPU3BECTM A0 TOTO, L0 NOWMPeHi iHpeKLii 3HoBY
CTaHyTb CMepTeNbHO HebesneyHumu, a Ao 2050 poky
rnob6anbHUI piBEHb CMEPTHOCTI BiA, HWX CTAHOBUTUME
npu6ansHo 10 minbioHiB BUNaAKiB LWOpPOKy [2]. fonos-
HOI MPUYMHOIO LIbOTO € HepauioHanbHe Ta HagMipHe
BMKOPUCTAHHA NPOTUMIKPOOHUX Npenapatis y Ntoaen,
TBApUWH i POC/IMH, WO € OCHOBHMMM HAKTOPaMK PO3BUT-
Ky CTiMKOCTI MiKpoOpraHiamis go aHTubakTepianbHUX
npenapaTie. OcTaHHIMW pOKamu npobaema CTiMKOCTI
[0 NPOTUMIKPOBHMX npenapatis, 0co6AMBO 4O aHTU-
6i0oTUKIB, BUKANKAE Aepani binblue 3aHEMNOKOEHHA fK Y
MeZAWNYHIN CNiNbHOTI, TaK i Ha PiBHI Mi*KHapOAHMX OpraHi-
3auin. Lle nuTaHHA npuBepTae 3HAYHy yBary 3acobis ma-
coBOi iHpOpMaLLii, LLLO ACKPABO MiATBEPAMKYETLCA LLIMPO-
KUM BUCBITIEHHAM BMMAAKiB BUABNEHHA B CTaLioHapax
TaK 3BaHUX «cynepbakTepiny», 30Kpema MeTULMUIH-pe-
3UCTeHTHUX WTamiB Staphylococcus aureus (MRSA). Oco-
6/1BY TPUBOTY BUK/IMKAE BUABNEHHA F€HiB CTIMKOCTI A0
KPUTUYHO BaXK/IMBUX aHTUDIOTMKIB, LLLO 3HAYHOIO MipOtO
3YMOB/IEHO HaAMIPHUM i HepaLuioHaNbHUM 3aCTOCYBaH-
HAM NPOTUMIKPOBHMX 3acobis [3]. CBIT 3iLITOBXHYBCSA 3
Kp130t0 edeKTUBHOCTI aHTMBioTMKOTEepanii, OCKiNbKM
3@ OCTaHHE AecATUAiTTA 6yno pospobneHo Ta BNpOBa-
[OXKEHO B MPaKTUKY 0BMeXKeHy KiNbKiCTb HOBMX aHTUGI-
OTMYHMX 3acobiB. TaKOXK, MOMITHO € KpU3a AOCTyNy A0
HOBMX aHTUBIOTUUYHMX NpenapaTis, WO XapaKTepHo A
BCiX KpaiH CBiTYy, B YCiX perioHax, He3aneXHo Big piBHA
[OOXOAiB HAaCENeHHs, WO 3HAYHO NOCUIOETbCA BigHicTIO
Ta HepiBHICTIO BEPCT HAceNeHHs, Ae Halbinblie cTpax-
[AK0Tb KPAiHM 3 HU3bKUM | cepeaHim piBHEM 0X0A4Y.

JoBefeHo, WO pPO3BMTOK aHTUBIOTMKOPE3UCTEHT-
HocTi y 36yaHUMKIB iHdeKLin, Npru3BOAUTD A0 3HAYHMX
€KOHOMIYHMX BMTPAT. TaK, 33 AaHWMM CBITOBOro GaHKYy,
BCTQHOB/IEHO, WO aHTMBIOTMKOPE3UCTEHTHICTL MOMKe
npussectu Ao 1 TpuabioHa gonapis CLUA gopatkoBumx

BUTPAT Ha OXOPOHY 340poB’s go 2050 p. Ta BTpaT Big 1
00 3,4 TpunbitoHa gonapis CLLUA BasioBOro BHyTpPilLHbO-
ro npoayKty (BBIM) Ha pik go 2030 p. [4].

Monpwu Te, WO AHTMOIOTMKOPE3UCTEHTHICTL € F10-
6anbHOIO MNpobsemoto, MOBHOMAacWTabHa BiliHa, fKa
TPUBAE TPETIN PiK, 3arocTpuUna gaHe NUTaHHA B KpaiHi,
Wwo Habyno akTyasnbHOCTI B HAWOMY NiKyBalbHOMY 3a-
Knagj. [0/I0BHOKO NPUYMHOK LBOTO € MepesmncIoKy-
BaHHA BIiAAINEHHA Y NPUMILLEHHA 3aXMCHOI CnopyAan
NiKyBaNbHOI yCTaHOBM, 3a ANA 6e3neku XxBopux Ta nep-
COHany Bif, MOX/IMBOrO BPaXKEHHA BOPOXMMU Boenpu-
nacamu. MepemilLleHHA BigAiNeHHA iIHTEHCMBHOI Tepanii
Yy NPUMILLEHHA 3aXMCHOI CNOPYAMN NiKyBaNbHOIO 3aKnagy
3 MipKyBaHb 3abe3neyeHHsa 6e3nekn XBOpUX Ta Nepco-
Hany Bif, MOX/IMBOTO BPaXKeHHA BOPOXKMMU Boenpuna-
Camu NPU3BENO .0 HOBUX BUKJ/IUKIB.

TaK, po3mileHHa BigaineHHA aHecTesionorii Ta iH-
TEHCMBHOI Tepanii 4na Aitel po3milleHe B NigBasibHOMY
NPUMILLLEHI HEBENIMKMX PO3MIpIB, 3 HAABHOK OAHIEID 3a-
raZIbHOO NaNaToo, WO BMILLAE 6 NiXKOK Ha AKMX MOXKYTb
0AHOYaCHO nepebyBaT BaXKKO XBOPI AiTU 3 Pi3HUMU HO-
3o0/10TiAMM 63 MOXKAMBOCTI Byab-AKoi iHAMBIAYyanbHOI
i3onauii. 30kpema, AiTM B paHHbOMY nicasonepauiiHo-
My nepiogai, BaXKKo XBopi 3 6aKkTepiasibHMMM NaTonoris-
MU i YCKNaAHEHHAMM, WO NOTPebyroTb TPUBANOI iIHTEH-
CMBHOI Tepanii Ta WTY4YHOI BEHTUAAL,T NereHb BogHOYaC
nepebyBatoTb Ha MliKyBaHHI y BiaAineHHi aHecTesionorii
Ta iHTEHCMBHOI Tepanii.

Merta gocnigKeHHs.

BCcTaHOBUTM CNEKTP AOMIiHYOYOI YMOBHO-NATOrEHHOT
MiKpob6ioTH cepepn, NAUEHTIB, AKi 3HAXOAMNNCH Ha NiKy-
BaHHI y BiAAineHHi aHecTe3ionorii Ta iHTEHCMBHOI Tepanii
B nepiog nepebyBaHHA BigA4iNeHHA B NPUMILLLEHHI CXO-
BULLA, Ta AOCAIANTY YYTAUBICTb NPOBIAHUX 36YAHUKIB A0
aHTMbaKTepiaNbHWX NpenapaTis.

O6’eKT i meTOoaU AOCNIAKEHHA.

JocnigxeHHs nonarano y mikpobionorivHomy ao-
cnigxeHHi 6iomaTtepiany BuAineHoro Big, XBOPWX, AKi
3HAaXO4M/IUCb Ha NiKyBaHHI y BiAAineHHi aHecTesiono-
rii Ta iHTeHCcMBHOI Tepanii Bnpogosx 2023 p. MaTtepian
ONA AOCNIAXKEHHA OTPUMaAun Big 25 BarKKoxBOpUX aitei
3 Pi3HUMM NATONOTIAMM, @ CaMe: TOCTPUM BPOHXIT 3 AuU-
Xa/NIbHOK HEeAOCTATHICTIO, MHEBMOHIA 3 YCKJaZHEeHUM
nepebirom, rocTpuin remaToreHHuUn OCTEOMIENIT, AiTn
3 BUPAXXeHUMW HeBpooriYHMMKU aediuntammn yepes
OpraHiyHe MOLWKOAKEHHA TOJIOBHOTO MO3KY, 3aKpuTa
YyepenHo MO3KOBa TpPaBMa, MexaHi4yHa acdikcia, BaxKe
OTPYEHHA YagHMM ra3om, NoniTpaBma Ta enifenTuyHa
xBopoba 3 eninentTMyHUM ctatycom. MposeaeHo 3abip
3paskiB ana MikpobionoriyHoro. 3abip matepiany ans
MiKpOBioNOoriYHOro AoCNiAKeHHA BUKOHYBAAM y AEHb
rocnitanisauii no BiggineHHA aHecTesionorii Ta iHTEH-
CMBHOI Tepanii 3 NnpuiiMmanbHoro BigaineHHs abo nepe-
BOAy 3 iHWOro BiaAineHHa nikapHi. MNoBTopHMIt 3abip
6iomaTepiany NpoBOAMAN AOCAIAKEHHA BNPOJOBXK Ni-
KYBAHHA KOXKHOTO 3 MALLEHTIB KOXHi 3 AHI 1O MOMEHTY
nepeseaeHHA Ta/abo BUNUCKM.

Cepepn aocnigxysaHux gitein 6yno 12 xn1onumkis, Wwo
cknano 48% Ta 13 pisyatok — 52% i3 cepegHim BikOm
7,5%3,5 poku (puc. 1).

3arasibHa KinbKicTb MikpobionoriyHnx obcTexeHb
cepes, 25 pocnipyKyBaHux aiten cknana 215.

Martepian ana JocnigKeHHA OTPMMYBANM 3 TaKUX
OiNAHOK AK: HOCOBA NOpPOXKHUHA — 90 (41,8%); 3i8 — 37
(17,2%); iHTybauiiHa Tpybka — 54 (25,1%); TpaxeocToma
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— 17 (8%); nneBpanbHa NopoXKHWUHa — 5 (2,3%); kKan — 4
(1,8%); mokpoTa — 3 (1,4%); ekcymat — 2 (0,9%); paHosa
nosepxHa — 2 (0,9%); niksop — 1 (0,4%) (puc. 2). 3ibpa-
HUI maTepian Bignpasaann B baktepionoriyHy nabopa-
TOpItO.

MNicna nposeaeHoi BUAOBOI igeHTUdIKaLT BUAINEeHNX
MiKPOOHMX i301ATiB NPOBIAHUX YMOBHO-NATOFEHHNUX Mi-
KPOOpraHi3amiB y noganbllomy AOCAIAMNKYBAMN iX YyTAN-
BiCTb 10 aHTMBaKTepianbHMX Npenapartis. YyTAuBicTb A0
aHTMOBIOTMKIB BM3HAYann 3araibHOBIAOMUM AMCKO-AM-
¢by3itHUM metogom [5], iHTepnpeTauito pesynbTaTiB
NpPoBOAMM 3 YpaxyBaHHAM pekomeHaauii EUCAST.

CtaTucTuuHy 06pobKy Ta aHani3 AaHUX 3M4ilcHIOBa-
N 3 BUKOPUCTAHHAM MaKeTa Mporpam CUCTEMU MiKpO-
6ionoriyHoro moHiTopuHry « WHONET 5.2» (WHO) Ta
Microsoft Office 365 Excel. ina iHTepnpeTauii pe3ynbTa-
TiB 3aCTOCOBYBA/IN METOAM ONMUCOBOT CTaTUCTUKM, 30Kpe-
Ma BM3HA4YeHHA YacTOTW, BiACOTKOBUX CNiBBiAHOLWEHb Ta
YACTOTHUX PO3NOAiNiB.

Pe3ynbTatu AocnigKeHHs Ta ix 06roBopeHHs.

B pe3ynbraTti npoBegeHoOro gocnigKeHHsa 215 3pas-
KiB 6yno BuMAineHO Big OBCTEXKEHMX XBOPWUX HacTyn-
HUX YMOBHO-MATOreHHUX 36yaHuKiB: Enterobacter
aerogenes — 37, Enterobacter cloacae — 1, Enterococcus
faecalis — 2, Escherichia coli— 1, Haemophilus influenzae
— 1, Klebsiella oxytoca — 9, Klebsiella pneumoniae — 15,
Pseudomonas aeruginosa — 36, Staphylococcus aureus
— 54, Streptococcus spp. — 2,

12 (48%)
13 (52%)

= JliBuaTKa

= XJIOMIUKA

PUCYHOK 1 — XapaKTepuCTUKa 3a CTaTTIO 06CTEXKEHUX NALLiEHTIB.
PEe3UCTEHTHICTb YCiX AOCNIAKYBAHUX WUTAaMiB eHTepobak-
TepiB Ao uedtasmanmy, nesodroKcaumHy Ta Tobpami-
LMHY. TakoK, 6yn0 BCTAaHOBNEHO PE3UCTEHTHICTb Npes-
CTaBHUKIB popy Enterobacter po uedenimy (94,7%),
iminiHemy (79%), reHTamiunHy (73,7%), odnokcaumnHy
(68,4%), ninepauiniHy/Tazobaktam (60,5%), amikauuHy
(57,8%) Ta po meponeHema (42%) (puc. 4).

Streptococcus  anginosus ~ — 100 90
2, Streptococcus  pyogenes
— 2, Candida albicans — 52,
Citrobacter freundii — 1 (pwuc. 3).

BcTaHOBNEHO, WO cepes, BU-
OiNeHUX  YMOBHO-MATOrEHHUX
MiKpOOpraHiamis  nepesaxanu
6akTepii, Wo Hanexatb Ao 36ya-
HUKiB iH)EKUiN, AKMX Xapak-
TEpU3yOTb AK MpPeACTaBHUKIB
rpynu ESKAPE. Tak, AOMiHYytOuUM-
mu bynn: Staphylococcus aureus
— 54, Pseudomonas aeruginosa 0
— 36, Enterobacter aerogenes
— 37, Klebsiella pneumoniae
— 15, Klebsiella oxytoca — 9,
Enterobacter cloacae - 1,

80

60

40

20

YacroTa BUSIBJICHHOI 0 MaTepixy

Tpaxeocroma

u Kan

B HocoBa noposxHHHA

B [[nespanbHa HOPOKHUHA

2 3 2 43 2z 4
e [ -
Tun A0CTHiNKYBaNOro MaTepiaxy

® Pororiotka ® [nTyGauiiina TpyOxa
B Bumit B MoxkpoTta
m JlixBop B Panp0oBa MOBEPXHS

Escherichia coli — 1, epubu pody
Candida albicans — 52.

PucyHoK 2 — KinbkicHa xapaKTepuctuka 6iomartepiany, oaep:kaHoro Big XBOpuX.

BcTaHOBNEHO, WO KAiHIYHI

LWITaMW rpaMHEraTUBHUX eHTepo-
bakTepin, a came Enterobacter

® Enterobacter acrogenes

= Enterobacter cloacae

aerogenes Ta  Enterobacter
cloacae pemoHcTpyBanu Yytau-

= Enterococcus faccalis

= Escherichia coli

BiCTb 40 amiKaumHy (42%), nine-
pauininy/Tasobaktamy (39%) Ta
reHTamiumHy (26%). B KniHiuHMX

® Haemophilus influenzae
mKlebsiella oxytoca

m Klebsiella pneumoniae

WTamiB 0box BMAiB eHTepobak-
TepiB BM3HAYMAM  PE3UCTEHT-
HicTb Ao meponeHemy (97,4%)
3 BpaxyBaHHAM LWWTaMiB, AKi ge-
MOHCTPYBaN NMOMIpHY CTilKICTb
00 [aHoro aHTuMbioTuka (55%).
TakoX, BCTaHOB/JIEHO MOMiIp-
Hy CTilKicTb A0 odoKcauuHy
(31,5%), iminiHemy (21%) Ta po

YacroTa BUABIEHHS MiKpoGioTn

Buj lociiijuky BaHOr0 MiKpooprauizmy

m Pseudomonas aeruginosa
m Staphylococcus aurcus
B Streptococcus H/y

| Streptococcus anginosus

| Streptococcus pyogenes
m Candida albicans

m Citrobacter freundii

uedenimy (5,2%). Peectpysanu

PUCYHOK 3 — XapaKTepuCcTUKa CNeKTpy BUAineHoi MiKpobioTu Bia BaXKKOXBOPUX Y BiaAineHHi.
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AHanis pesynbraTiB  AocAi- o 40
OXKEHHA YYTIMBOCTI [0 aHTU- 2 35
bioTMKiB  Knebcien  Mokasas, E gg
WO KAiHIYHI wtamn K. oxytoca ‘g 20 I BN B =
Oynn CTiMKMMKM A0 aHTUBIOTUKIB g 15 —
0 ; o 10 [
(100 %), sKi WKpoOKo 3acToCOBY- g 5
HOTbCA Y KNIHIYHIN NpaKTuLi Cbo- g 0 e
I'OAHi (pMC. 5)_ = AMIIII] AMOIJ<.IC TIMJITH /| TIE®TA | ITEDEIL | MEPOII | IMITIEH | O®JIOK ﬁf)lla((()jf AMIKA | TEHTA | TOGPA
ﬂ .6 HIIH AH}I;I TA305L | 3(IM M EHEM EM CAITMH UH IMH | MIITAH | MITTKH
oaibHa KapTuHa BUAB/EHA AKTAM
i npo ,lJ,OCI'Ii,CI,)KEHHi ‘-IyTl'IVIBOCTi y B PesncTenTHHH 38 38 23 38 36 16 30 26 38 22 28 38
. . u TloMipHO 9y TIHBHI 0 0 0 0 2 21 8 12 0 0 0 0
K. pneumoniae — 4yTnuBicTb A0 o p— o ° v o . : . . . " o .
[OCNIAXKYBAaHUX  aHTUBIOTUMKIB T

6yna siacyTHA (puc. 6).
I3onatTn P. aeruginosa Hal-

PUCYHOK 4 — XapaKTepucTuKa YyTamBoCTi A0 aHTUBIOTUKIB KNiHiuHMX wTamis Enterobacter spp.

=
o

yacTiwe AEeMOHCTPYBaAn  4yyT-
NIMBICTb A0 amiKauuHy (66,6%).
BcTaHOBNEHO HU3bKY YYTAMBICTb
0O aHTUCUHBOTHIHOTO aHTUGI-
oTMKa ninepauuniHy/Tazobak-
Tamy (25%). binbwicTb KAiHiu-
HUX WwTamis P. aeruginosa 6ynu
CTiKuMM 10  OTOpXiHO/OHIB
umnpodnokcaumHy (89%), ne-
BodnokcaunHy 94,5%. BopaHo-

YacToTa pe3ucTeHTHOCTI
O B N W B U1 OO N 00 W

N AMOKCALW
Yac cepea pAaay wrtamis AaHoOro JIH

MEPOMEHE IMINEHEM O®IOKCAL, FEHTAMILM

LESTA3IAIM Iy AH "

LEDENIM

B Pe3unCTeHTHUiA 9

9 9 9

306yAHWKa peecTpyBann Nomip-
HY CTilKiCTb, AKa nposBAsnacb

M [MomipHO YyTAnBMIA 0

W YyTAnBuit 0

9 9
[ [ [ 0 0 0
0 0 0 0 0 0

Yy BCTaHOB/IE€HIN YYTIIMBOCTI Npw

Antnbiorukn

nigBuLLEHI eKcno3uuii go ne-
BodnoKcaunHy (22%). Takox,

PUCYHOK 5 — XapaKTepucTUKa YyTAUBOCTI A0 aHTMBIOTUKIB KAiHiYHKX wTamis Klebsiella oxytoca.

BM3HAYM/IM PE3UCTEHTHICTb A0
KapbaneHemHoro aHTMbGiOTMKa
meponeHemy (94,5%). BctaHoB-
NeHO, WO cepes CTINKUX KyNbTyp
CMHbBOTHIMHOI ManunyKkuK, y pes-
KMX LITamiB BCTAHOBWAW MOMIp-
Hy YyTAmBicTb Ao uedTtasngumy,
iminiHemy,  uMnpodaoKcaunHy
Ta amikauuHy (no 16,6% B KoXK-
HOMY BMMNaAKy), 4O ninepaui-

16

14

12

10

YacroTa pe3suCTeHTHOCTL
oo

fliHy/Ta306aKTaMy Ta Mepone- AMMILAIH AM(;IKISALI,VI LLEOA'\“I/'IOKCM LEGTA3IAIM MEPOMI'IEHE OO}'IV(I)':(CALI, I'EHTAHMILI,VI
o .
HeMy (no 11/0)’ 'u'o Ll'ed)er”My W Pe3ucTeHTHU 15 15 15 15 15 15 15
(8,3%). ABCONOTHO PE3UCTEHT- | [amomipro symneni 0 o 0 0 0 0 0
HUM [aHUIA MIKpOOPraHiam 6yB | |muyrwewi 0 0 0 0 0 0 0
Autudiornkun

A0 a3TpeoHamy, nepeBaXHO A0

uedenimy (91,6%), oo uedrasi-
Aimy, meponeHemy Ta imineHe-
My (no 83%), oo TobpamiuuHy
(77,7%), no neBodnokcauuHy Ta UMNPOdAOKCALUHY
(72%), oo ninepauininy/Tazobakramy (63,8%) Ta 4o ami-
KauuHy B 16,6% y sunaakis (puc. 7).

BMBYEHHA YYTAMBOCTI TPaMno3UTUBHUX OakTepi
S. aureus po aHTMbaKTepiaNbHMX 3acobiB NOKa3ano, Wo
36yaHMK byB 4yTIMBUM A0 niHesonigy y 100% Bunaakis,
a TakoX Ao pibamniumHy (94,4%), amikaumHy, KniHaa-
MiLMHY, OKcauuniny (no 92,6%), A0 HoOpdAOKCauMHY
(83,3%), uedenimy (81,4%). dewo meHWy YyTAUBICTb
S. aureus peectpyBanu Ao asuTpomiuuHy (74%), ueda-
30/iHy (62,9%), eputpomiunHy (50%), KnapiTpoMiLMHY
(40,7%), meponeHema (33.3%), A0 aMOKCULiNiHY Ta TpU-
meTonpumy (no 25,9%). HalBuLLi NOKa3HUKM CTIMKOCTI

PUCYHOK 6 — XapaKTepucTuKa YyTAanBOCTi A0 aHTUBIOTUKIB KNIHIYHMX WTamis

Klebsiella pneumoniae.

Ho3okomianbHi iHeKLii, cnpuiunHeHi mynbTMpesunc-
TEHTHUMW MIKPOOPraHi3amamu, CTaHOBAATb 3arposy B
YCbOMY CBITi, OCKiZIbKM BOHW 3arpOXKYHOTb XKUTTH KPUTUY-
HO XBOPMX NALLEHTIB i NPM3BOAATb A0 3POCTaHHA BapTo-
cTi MmeanyHoi gonomoru. Mpodinaktnka uiei iHdpeKuii y
BigAiNeHHi iHTeHCMBHOI Tepanii € BUMOroto yacy. flocar-
HEHHA AKOT NOTPebye YITKOro PO3yMiHHA PiBHA PO3MOB-
CIOAXKEeHHA 36yaHMKIB iHPeKLiT Ha micLeBoMy piBHI Ta
CTaHy JIOKa/IbHOTO 6aKTepPioNoriYHOro NPodisnto, a TakoX
CTPYKTYpPY MOro CTiiKoCTi 40 aHTUbioTUKiIB [6].

Y upbomy AO0CNiAXKEHHI MW NpoaHanisyBanu CNekTp
naToreHiB i /ikyBaHHA aHTMBIOTMKaMK, WO A03BONNIO
cbopMyBaTU YABNEHHA Ta 3a0KYMEHTYBATU CTiMKiCTb
[0 aHTMBIOTMKIB Yy NALEHTIB Y BiAAiNEHHI iHTEHCMBHOI

BCTAHOB/IEHO [0 aMOKCUUMAIHY Ta TpumeTonpumy — Tepanii.

74% BunagKis, Ta 4o meponeHemy (66,6%) i Knaputpo- YucneHHi nyb6nikauii HayKoBUiB cBig4aTb Mpo
MiumHy (59,2%) (puc. 8). 3pOCTaHHA poni npobnemu aHTUBIOTUKOPE3UCTEHTHO-
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40
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15
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YacroTa pesnc'reﬂ'n-loc'ri

5 —
0

OpepKaHi Hamu y pochi-
O)KEHHI JaHi cBig4aTb Npo He-
BTILLHY CWUTyauilo WOAO0 piBHA
pesncTeHTHOCTi A0 aHTubioTn-
KiB cepepg, KNHOYOBUX MATOreHIB,
AKi 6ynn BU3HaueHi AK eTiono-
riYHO3HauyLWi cepes KPUTUYHO
XBOPUX AiTel y BigAineHHi iH-
TEHCUBHOI Tepanii aitel nikapHi

MINEPALL TPETUHHOro iBHA. bBinbwicTb

WAIH / LEDTA3I o MEPOME IMINEHE NIEBO®/ unneoe AMIKAUW | TOBPAMI | A3TPEOH p . p . .
Tazosak | | HECEIM ey M OHCALW | ROkl | 0y unH AM baKTepianbHUX i30/1ATiB NOKasa-

TAM i

M Pe3ucTeHTHUA b § 30 33 30 30 26 26 6 28 36 m 'D'y)Ke BMCOKy pe.3MCTEHTl_-“CTb
M MomipHo YyTAnBUiA 4 6 3 4 6 8 6 6 3 o] I'IpOTVI p|3HV|X Knacis aHTM6|0TM‘
myTvaui 9 0 0 2 0 2 4 % 5 0 KiB. Lle BMKNMKae cepitosHe 3a-
AwnrunGioTnkn HEMOKOEHHA, OCKINbKM Ui Knacu

PucyHOK 7 — XapaKTepucTuka YyTIUBOCTi A0 aHTUBIOTUKIB KNIHIYHKMX WTamis

Pseudomonas aeruginosa.
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PucyHOK 8 — XapaKTepucTuka YyTIMBOCTi A0 aHTUBIOTUKIB KAIHIYHMX WTamiB

Staphylococcus aureus.

CTi Ha CbOrOAHILWHIM AeHb, AKA BUXOAWUTb HA NPOBIAHI
no3unuii AK cepes, BUCOKO PO3BMHEHMX KPaAiH TaK i KpaiH
3 HU3bKMM piBHem aoxoay. Ocobnunso ue Habyno akTy-
ANbHOCTI B YCiX NiKyBaNbHMX 3aKnagax YKpaiHu, TaK i B
HaWoOMy JiKyBa/ibHOMY 3aKnafi, 3 MOYaTKOM MOBHO-
MacwTabHoro BToprHeHHsA. CTaH gaHoi npobiemu mae
HEeBTIWHIi MPOrHOCTUYHI TeHAEeHLii B nogasblloMy 3a
YMOB HEKOHTPO/IbOBAHOTO NPUIAOMY Ta He BipHOro npwu-
3HaYeHHA aHTMOaKTepiaNbHUX NpenapaTiB B ranysi oxo-
POHM 340p0B’s, WO NoTpebye 0cobAMBOI yBarM Ta akTUB-
HOTO 3anpOoBaAKEHHs MPUHUMNIB robanbHOi cTpaTerii
WoAO0 NOAONAHHA AHTMOIOTUKOPE3UCTEHTHOCTI cepes,
306yaHuKiB iHbeKLil [7, 8].

TaKi daKkTopn pPU3MKY, AK: AOBroTpmMBana rocnitani-
3aLiA, 3aCTOCYBAaHHA KOPTMKOCTEPOIAiB, HAABHICTb LEeH-
TPa/IbHOrO BEHO3HOTO KaTeTepa, MexaHidyHa BEHTUNALA
NereHb, TPaxeoCTOMifi, MapeHTepasibHe XapyyBaHHA,
BUKOPUCTAHHA KOPTUKOCTEPOIAiB, nepeBeseHUn i3 3a-
KNnafy AOBroCTPOKOBOTrO /iKyBaHHA, HAABHICTb CEYOBO-
ro Katetepa, nonepeaHii BUKOPUCTAHHA aHTUBIOTUKIB,
iMyHOCynpecia 40 Ta NiciA BUKOPUCTAHHA XimioTepane-
BTUYHMX 3acobiB, TpuBane nepebyBaHHA y BiaAiNeHHI iH-
TEHCMBHOI Tepanii Np13BOAATb A0 NiABULLEHHA PU3UKY
dbopMyBaHHA aHTUBIOTUMKOPE3UCTEHTHOCTI Yy NaLLiEHTIB
BiAAiNeHHA iHTEeHCUBHOI Tepanii, a 0cob6AMBO AKWO Ui
nauieHT nepebyBaloTb Y YyMOBaX NPUMILLEHHS 3aXMCHOT

cnopyam [9].

Hax [10].

BucHoBKM.

1. HalyacTiwe B 3arafbHii KiNbKOCTI AOCAiAMKEHNX
3pa3kKiB biomaTepiany Big BarkkoxBopux aiteit (215) npu
NiKyBaHHI y BigAineHHi aHecTesionorii Ta iHTEHCMBHOI Te-
panii nig yac nepebyBaHHA BiAAINEHHA B YyMOBAaX CXOBU-
wa cepef, mikpobHoro cnekTpy 36ygHUKIB nepesarkanu
YMOBHO-NATOreHHi rpamno3nTMBHI 6aKTepii S. aureus
(25% Bunagkis), ApixgxonodibHi rpnbun C. albicans
(24,1%), rpamHeraTusHi 6akTepii E. aerogenes (17,6%),
P. aeruginosa (16,7%), Ta K. pneumoniae (6,9%).

2. YMOBHO-NaToreHHa MikpobioTa, BuAifeHa 3 Bor-
HULY, iHbeKLiMHOro npolecy Big, NauieHTiB BiagineHHA
aHecTesio/orii Ta IHTEHCMBHOI Tepanii, XxapaKTepuyeTb-
CA Pi3HOMaHITTAM aHTMBIOTUKOYYTIMBOCTI, @ CAaMe: HU3b-
KO YYTAMBICTIO KNIHIYHUX WTaMiB S. aureus o niHeso-
nigy, okcaumniny, pidamniunHy, amikauuHy, uedenimy,
KNiHAAMIUMHY (25% B KOXKHOMY BMNAZKY), HU3bKOIO
YyTAMBICTIO WITamiB NpeacTaBHUKIB poay Enterobacter
[0 ninepauiniHy/Tazobakramy, amikaLuHy. reHTamiLuHy
(17,2%), HM3bKOO YyTAMBICTIO P. aeruginosa Ao amikaum-
Hy, ninepaunniHy/Tasobaktamy Ta TobpamiunHy (16,7%),
a TaKoX abCoNTHOK aHTUBIOTMKOPE3UCTEHTHICTIO
KNiHIYHUX WTamMiB Knebcien, Wo BKaA3ye HA MOTEHLUiMHY
3arpo3y NOLWMPEHHIO cepes, NALLEHTIB BiALINEHHA aHe-
cTesioNorii Ta iIHTEHCUBHOI Tepanii WTamiB YyMOBHO-NATO-
reHHMX 30yAHUKIB 3 PE3UCTEHTHUMM BNAACTUBOCTAMM [0
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HafABHOrO apceHany aHTUBIOTUKIB, AKI BUKOPUCTOBYHOTb-
CA B NiKYBaHHI TaKoOI KaTeropii Xxsopux.

MepcnekTMBM NOAANbLUNX [OCNIAMKEHD.

Moganbwi AochigXKeHHs B ranysi aHTUMIKPOGHOI
PE3UCTEHTHOCTI Cepes, Ba*KKOXBOPUX AiTei y BiaaineH-
Hi aHecTesionorii Ta iIHTEHCUBHOI Tepanii MOXKyTb 6yTH
CnpsMoBaHi Ha nornbneHi BcebiyHi  AocnigXKeHHs
npobnemun aHTUHIOTUKOPE3UCTEHTHOCTI Ta PO3POOGKM

WAAXiB Ta cTpaTerin woao ii nogonaHHA Ta 6opoTbbum
3i 36yAHUKaMM iHDEKLIMHMX YCKNaAHEeHb 3a A4 Nigsu-
LEeHHA epeKTUBHOCTI NiKYBaHHA BaYKKOXBOPWUX AiTEW Y
BifAiNeHHAX iIHTEHCMBHOI Tepanii Ta NOCUIeHHS iHbek-
LiIHOrO KOHTPO/IO NMOWMPEHHA aHTUBIOTUKOPE3UCTEHT-
HWUX YMOBHO-NATOreHHUX MiKPOOPraHi3miB, L0 € BaXKAU-
BUM KPOKOM /1A 3abe3neyeHHs epeKkTMBHOI MeanyHoi
A0MOMOrM B YMOBAX Cy4aCHUX BUK/IUKIB.
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XAPAKTEPUCTUKWN AOMIHYIOHOT YMOBHO-MATOrEHHOI MIKPOBIOTU CEPE[L BAXXKOXBOPUX AITENA Y ME
PIOA4 POBOTW BIAAINIEHHA AHECTE3IONOTTI TA IHTEHCUBHOI TEPATIT B YMOBAX CXOBULLA MiA YAC BIAHU B
YKPAIHI HA NPUKNALI AUTAYOT NIKAPHI TPETUHHOIO PIBHA HAOAHHA 4ONOMOTrU

Crapoay6 B. A., Hasapuyk O. A., Ctapoay6 A. I.

Pestome. CTiliKicTb A0 aHTUMIKpobHUX npenapaTis (AMR) € ogHielo 3 ronoBHUX rnobanbHUX 3arpo3 rpomaj-
CbKOoMy 340poB’t0. HepauioHanbHe Ta HaAMipHE BUMKOPUCTAHHA MPOTMMIKPOOHUX NpenapaTiB CNpUAE PO3BUTKY
CTiKOCTi MiKpOOpraHi3miB g0 aHTMGaKTepiaNbHUX 3acobiB. BiiHa B YKpaiHi 3aroctpuna Lo npobaemy, ocobamso y
BifAAiNeHHAX iIHTEHCUBHOT Tepanii, AKi 6yn nepemilleHi 40 3aXMCHUX cnopya, A1a 6e3nekun NauieHTiB Ta NepcoHany.
Hawoto ocHoBHOW MeToto 6yN10 BCTAHOBUTM CNEKTP AOMiHYHOYOI YMOBHO-NATOreHHOT MiKpobioTh cepes, NaLieHTiB
BIT nig yac nepebyBaHHSA BigAiIeHHA B NPUMILLLEHHI CXOBMLLA Ta AOCAIAUTU YYTAUBICTb NPOBIAHMX 36YAHMKIB A0 aH-
TubakTepianbHMX npenaparis. [locnigxeHHs BKAOYaN0 MiKpobionoriuHmii aHanis biomatepiany, oTpumaHoro Big 25
Ba*KKOXBOPUX AiTEN 3 PI3HUMM NATONOTIAMM, TAKUMM AK TOCTPUA BPOHXIT, NTHEBMOHIA, rTOCTPUIA remaToreHHUIM ocTe-
OMIENIT, 3aKpUTa YepenHO-MO3K0OBa TPaBMa, MexaHiyHa acdiKcif, BaxKe OTPYEHHA YaZHMM ra3om, NoaiTpasmMa Ta
eninentuyHa xBopoba. 3abip maTepiany npoBoauBCA y AeHb rocnitTanisauii 4o BIT Ta NOBTOPHO KOXKHi 3 AHi A0 mo-
MEHTY nepesefeHHA abo BUNUCKU. OCHOBHUMM pe3yabTaTUMM JOCAIAKEHHA By10 NOKasaTh, WO cepes, NaLieHTis
BIT gomiHytoTb Taki 36yaHMKM, siKk Staphylococcus aureus (25%), Candida albicans (24,1%), Enterobacter aerogenes
(17,6%), Pseudomonas aeruginosa (16,7%) Ta Klebsiella pneumoniae (6,9%) Ta 6yn0 BCTAaHOBNEHO BUCOKY pe3u-
CTEHTHICTb LMX MIKPOOpPraHiamis A0 aHTUBIOTUKIB, LLLO YCKNAAHIOE NiKYBAaHHA iHOeKUin. [ocnigxKeHHA nigkpecntoe
HeobXiAHICTb paLioHaIbHOrO BUKOPUCTaHHA aHTMBIOTUKIB, Niabip Ta KOMbBIHaLO iCHYUMX ANA Kpaworo edekTy
NiKyBaHHA Ta NOKPALLEHHA METOAIB KOHTPO/IO Ta NPOdINaKTUKM iHOEKLIAHMX YCKNagHEHb AA edeKTUBHOIO NiKy-
BaHHA iHbEKLiM y BaXKKOXBOPUX AiTel. MNepcnekTnsmn nogasblunx po3poboK BKAOYAIOTL BIPOBAAKEHHA CTpaTeri
ONA 3HUMKEHHA aHTUMIKPOBHHOT pe3UCTEHTHOCTI Ta MOKPALLEHHA YKE ICHYHUMX.

KnouoBi cnoBa: CTilKicTb A0 aHTUMIKpOBHMX Npenaparis, BigAineHHs aHecTesionorii Ta iHTEHCUBHOI Tepanii,
YMOBHO-NATOreHHa MikpobioTa, aHTMOaKTepiaNbHi NpenapaTh, Pe3NCTEHTHICTb, iIHPEKLLT, BaXKKOXBOPI 4iTH.

CHARACTERISTICS OF THE DOMINANT OPPORTUNISTIC PATHOGENIC MICROBIOTA AMONG CRITICALLY ILL
CHILDREN DURING THE WORK OF THE INTENSIVE CARE UNIT IN SHELTER CONDITIONS DURING THE WAR IN
UKRAINE: A CASE STUDY OF A TERTIARY CARE CHILDREN’S HOSPITAL

Starodub V. A., Nazarchuk O. A., Starodub A. I.

Abstract. Antimicrobial resistance (AMR) is one of the major global threats to public health. The irrational and
excessive use of antimicrobial drugs contributes to the development of resistance in microorganisms to antibacterial
agents. The war in Ukraine has exacerbated this problem, especially in intensive care units (ICUs) that have been
relocated to protective facilities for the safety of patients and staff. Our main objective was to establish the spectrum
of dominant opportunistic microbiota among ICU patients during the stay of the unit in the shelter and to investigate
the sensitivity of the leading pathogens to antibacterial drugs. The study included microbiological analysis of
biomaterial obtained from 25 critically ill children with various pathologies such as acute bronchitis, pneumonia,
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acute hematogenous osteomyelitis, closed head injury, mechanical asphyxia, severe carbon monoxide poisoning,
polytrauma, and epileptic disease. Material collection was carried out on the day of hospitalization to the ICU and
repeated every 3 days until transfer or discharge. The main results of the study showed that among ICU patients, the
dominant pathogens were Staphylococcus aureus (25%), Candida albicans (24.1%), Enterobacter aerogenes (17.6%),
Pseudomonas aeruginosa (16.7%), and Klebsiella pneumoniae (6.9%), and high resistance of these microorganisms
to antibiotics was established, complicating the treatment of infections. The study emphasizes the need for rational
use of antibiotics, selection and combination of existing ones for better treatment effect, and improvement of
methods for controlling and preventing infectious complications for effective treatment of infections in critically
ill children. Prospects for further developments include the implementation of strategies to reduce antimicrobial
resistance and improve existing ones.

Key words: antimicrobial resistance, intensive care unit, opportunistic microbiota, antibacterial drugs, resistance,
infections, critically ill children.
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