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PE3IOME

AkTyanbHicTb. 3 MOMEHTY BOrHenanbHWX MopaHeHb MikpobionoriyHui nensax
3anexuvTb Bi4 HagaHHA MeauYHOI OOMOMOrM Ha KOXHIM naHui eBakyauii. Ycnix
aHTUbakTepianbHOI Tepanii B neplly Yepry 3anexuTb BiA npaBunbHOrO BUGOPY
aHTUBIOTMKA, 3 ypaxyBaHHAM YyTNMBOCTI 4O HbOrO 30yAHMKA, L0 € METOo 3anobiraHHs
pO3BUTKY HMEKUIAHNX YyCcKnaaHeHb OOWOBOI TpaBMM, a Le MOXMIMBO MpW MOCTik-
HOMY MiKpOBionoriYHOMY MOHITOPUHTY LIMPKYIHOKOYMX LUTaMiB MiKpOOpraHi3MiB.

Meta po6oTu — BUBYATU MpOdinb MiKPOOPraHiamiB, i30MbOBaHWMX NpU MiHHO-BUOY-
XOBMX MOPAaHEHHSX KiHLIBOK NauieHTiB, SKi NOCTynanM Ha OCTaHHIO MaHKy HafgaHHs
MeOU4YHOI OOMOMOrK B perioHanbHUA MeanyHun LeHTp Micta JlbBoBa. BusHauuTn
aHTUBIOTMKOYYTNUBICTb  i30/1bOBAHOrO  Ho30KOMianbHoro natoreHy C.jeikeium po
NPOTMMIKPOBHUX XiMiOoTEepaneBTUYHMX Npenaparis.

Marepianu Ta metoam. [locnigxysanu LwTamm MiKpOOpraHiamiB, i30nboBaHi 3 BOrHe-
nanbHUX paH KiHuiBok 20 nopaHeHux 4onosidoi ctati, Bikom Big 20 go 50 pokis
npw iX HAAXOMKEHHI B perioHanbHUi MeguyHuin 3aknag M. Jibeosa B 2024 poui.

3abip Mmatepiany npoBoAMNM CTEPUMBHUMMK TaMMOHaMW B TPaHCMOPTHE MOXWBHE
cepepoBue. Martepian 3aciBanM Ha KpoB'dAHMMA arap, cepegosuwe EHAOo,
CHROMID® P. aeruginosa Agar, MIMA Ta iHkyGyBanu 3a Temnepatypu 37°C ynpo-
noBx 24 ropa. bioxiMiyHy igeHTuUdiKauilo NpoBOAMNKM 3a [OMOMOro TeCT-CUCTEM
Enterotest 24 ta Nefermtest 24 (Lachema, Yexis). KynstuyBaHnHs C. jeikeium npoBo-
OVWMM Ha arapi 3 OBEYOK KPOB't0, 3 METOK MPUCKOPEHHSI POCTY BMKOPUCTOBYBanu
Tween 80; igeHTUdikyBanM 3a MOPMOTMHKTOPIanbHUMK, KynbTypanbHUMKW BrAacTu-
BOCTAIMW, BiOXiMiUHY aKTMBHICTb BMBYanNu 3a hepMeHTauielo IMKo3M Ta ranakrosu.
3Baxaroun Ha Te, Lo OOMiHYIUYMMKN KOHTamiHaHTamu GoioBux paH Gynu 8 wTamis
C.jeikeium, npoBeAeHO BWU3HAYEHHSI YYTNMBOCTI AaHWX i30MATIB OO NPOTUMIKPOBHMX
XimioTepaneBTUYHMX NpenapaTiB 3a AONOMOro AUCKO-AUGY3IMHOTO METOAY 3 BUKO-
PUCTaHHAM CcTaHAapTHUX Auckis 3rigHo EUCAST. YyTtnumBicTb BULLE3a3HaYeHUX i30NSTiB
BM3Ha4yanu 3a JOMOMOrol AWCKO-AMGY3iHOrO MeTody 3 BUMKOPUCTaHHSM CTaHAapT-
Hux guckis. Mpw ouiHui NpodiniB peancTeHTHOCTI kepyBanucsa ctaHgaptom EUCAST.
PesynbraTi Ta ix o6roBopeHHs. B pesyneraTi pobotu BUainunu Ta igeHTudikysanu
24 yuctux kynetypu go sugy. Ha piBHi 100% BCTAHOBMEHO YyTNMBICTL BUAINEHUX
isonsaTie C.jeikeium OO BaHKOMIiUMHY Ta niHe3onigy. YyTnuBicTe OO0 TeTpauukniHy
ctaHoBuna 25%, reHTamiuuHy Ta kniHgamiumHy — no 12,5%. 3Baxatoun Ha Te, Wo
YyTnuBicTb BocbMU i3omsATiB C.jeikeium BusiBUNacb cxoxow, a BinblicTb BMNagkis
iH(piKyBaHHSA AaHUMM MIKPOOPraHi3aMOM HOCUTb BUPaXEHWUIN rocniTanbHUA XapakTtep,
MW NpUNycKaemo, Lo BMAINUAN HO30KOMianbHWUIA NaToreH.

BucHoBku. [ligcymoByloun pesynbtatv AOCRIMKEHHA Ta MOPIBHIOKYM 3 AaHUMU
iHLIMX aBTOPIB LLOAO MOHITOPUHIY MiKpobionoriyHoro nensaxy nopaHeHb KiHLiBOK,
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AAS UUTYBAHHS:

KOHCTaTyeMO, LU0 B HalOMy AOCHiXKeHHI YacToTa BUSIBNEHHs1 P.aeruginosa cTaHo-
Buna 8,3%, K.pneumoniae — 20,8%, >xogHoro Bunagky isonsuii A.baumanii. Hai-
YacTiwe isontoBanu MikpoopraHismu: C.jeikeium — 8 wramie (33,3%) 3i cxoxoio
YyTNMBICTIO OO NPOTUMIKPOBHMX XiMiOTepaneBTUYHUX MpenaparTis, L0 MOXe CBigunTU
npo i30M5Lit0 HO30KOMianbHOIO NAToreHy.

Mpenapatamun BuGopy Ans enimiHauii C.jeikeium € BaHKOMIUMH Ta niHe3onia.
Micna oTpuMaHHsi pesynbTaTy aHTUGIOTUKOYYTNIMBOCTI MOXIMBE MPU3HAYEHHS TeTpa-
LMKIiHY, reHTaMiLmMHy, KriHgamiunHy.

Byposa JI1.M., Herpeba O.-O.0. lpodpinbHa xapakTepucTka YyTnMBOCTI A0 NPOTUMIKPOBHMX XiMioTepaneBTUYHUX
npenapatis Corynebacterium jeikeium, i30nMboBaHVWX MPU MIHHO-BUOYXOBMX MOPAHEHHSX KiHLiBOK. BiCHUK Xapkis-
CbK020 HaujoHanbHo20 yHisepcumemy iMeHi B.H. KapasiHa. Cepis MeduyuHa. 2024. T. 32. Ne 2(49). C. 198-206.
DOI: https://doi.org/10.26565/2313-6693-2024-49-07

Key words:

mine-explosive injuries of limbs, anti-
microbial chemotherapeutic drugs.

For correspondence:

Burova Larysa Mykhaylivna

Danylo Halytsky Lviv National Medical
University of the Ministry of Health of
Ukraine, Department of Microbiology;

12 Zelena Str., Lviv, Ukraine 79010;
e-mail: burova.Im@ gmail.com

© Burova L.M., Nahreba O.-0.0., 2024

For citation:

ABSTRACT

Background. From the moment of gunshot wounds, the microbiological landscape
depends on the provision of medical care at each evacuation link. Effective antibacterial
therapy relies on choosing the right antibiotics based on the pathogen’s sensitivity
to them. This approach aims to prevent infectious complications of combat trauma,
and it requires continuous microbiological monitoring of circulating microbial strains.
Purpose — to study the profile of microorganisms isolated from mine-explosive
injuries of the limbs of patients who were admitted to the last stage of medical care
in the regional centre of the city of Lviv. To determine the antibiotic susceptibility of the
isolated nosocomial pathogen C. jeikeium to antimicrobial chemotherapeutic agents.
Materials and Methods. The strains of microorganisms isolated from gunshot wounds
of the limbs of 20 male casualties, aged 20 to 50 years upon admission to the Lviv
Regional Medical Facility in 2024, were investigated.

The collection of material was carried out using sterile swabs in a transport
nutrient medium. The material was inoculated onto blood agar, Endo medium,
CHROMID® P. aeruginosa Agar, MPA, and incubated at 37°C for 24 hours.
Biochemical identification was carried out using the Enterotest 24 and Nefermtest
(Lachema, Czech Republic). The cultivation of C.jeikeium was carried out on sheep
blood agar, with the purpose of accelerating growth, Tween 80 was used. It was
identified based on morpho-tinctorial and cultural properties, and its biochemical
activity was studied through the fermentation of glucose and galactose. Considering
the fact that the predominant contaminants of combat wounds were 8 strains of
C.jeikeium, the sensitivity of these isolates to antimicrobial chemotherapeutic
agents was determined using the disc diffusion method with standard discs EUCAST.
The sensitivity of the above-mentioned isolates was determined using the disc
diffusion method with the use of standard discs. At evaluation of resistance profiles
was guided by the EUCAST standard.

Results. As a result of the operation, 24 pure cultures were isolated and identified
to the species level. The sensitivity of selected isolates of C.jeikeium to vancomycin
and linezolid was set at 100%. Sensitivity to tetracycline was 25%, gentamicin and
clindamycin — 12.5% each. Given that the sensitivity of 8 isolates of C.jeikeium
turned out to be similar; that the majority of cases of infection with this micro-
organism have a pronounced hospital character, we assume that we have isolated
a nosocomial pathogen.

Conclusions. Summarizing the results of the study and comparing with the data
of other authors, regarding the monitoring of the microbiological landscape of
wounds of the limbs, we state that in our study the frequency of detection of
Paeruginosa was — 8.3%, K.pneumoniae — 20.8%, not a single case of isolation
of A.baumanii. The most frequently isolated microorganisms were: C.jeikeium —
8 strains (33.3%) with similar sensitivity to antimicrobial chemotherapeutic drugs, which
may indicate the isolation of a nosocomial pathogen.

The drugs of choice for C.jeikeium elimination are vancomycin and linezolid.
After obtaining the result of sensitivity to antibiotics, it is possible to prescribe tetracy
cline, gentamicin, clindamycin.

Burova LM, Nahreba O-OO. Profile characteristics of sensitivity to antimicrobial chemotherapeutic drugs of
Corynebacterium Jeikeium isolated in explosive mine injuries of the limbs. The Journal of V.N. Karazin Kharkiv
National University. Series Medicine. 2024;32(2(49)):198-206. DOI: https://doi.org/10.26565/2313-6693-2024-49-07
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BCTYN

BorHenanbHi nopaHeHHs 3aBXau € NepBMHHO MiKpo6o-
3abpygHeHUMN. 3 MOMEHTY NMOPaHEHHS KinbKiCTb 6akTepil
36inbLIyeTbCA B reOMETPUYHIN Nporpecii, a nepwi 6 roa.
€ OCHOBHMM nepiogom koHTamiHauii [1, 2]. Mikpobiono-
riYHWI Nen3ax nopaHeHb HanpsMy 3anexuTb Big HagaH-
HS NepLuUoi NiKapCcbKoi AONOMOrn, Noganbluoi Keanidiko-
BaHOI MeAMYHOI JOMOMOrn B MOMbOBOMY rochitani Ta B
perioHanbHKX BiiCbKOBMX rocnitansx. CnekTp AOMiHYy4MX
naToreHiB 3MiHIOETbLCSA 3 YaCOM i Pi3HUTBLCHA 3anexHo Big
posTalwlyBaHHsA TeaTpy GOWOBMX i, TOMY HEMOXIUBO
BU3HAYUTN EOMHWUIA CTaHOAPTHUN pEXUM aHTubakTepi-
anbHoi Tepanii, akui 6y 61 OouiNnbHUM ONS BCiX Takux
nopaHeHunx y ManbytHoomy [3].

JocnigxeHHs, npoBeaeHi 3 METOK MOHITOPUHTIY MiKpO-
OpraHi3miB, WO KOHTaMiHylOTb GOMOBI paHWu, BNPOLOBX
2014-2022 pp., NiaTBEPAMNM 3aranbHOCBITOBY TeHOEH-
Lito: Tak, OOMiHyluYMMM Oynu rpamHeratuBHi Hedep-
MeHTytodi kapbaneHempesancTeHTHi Acinetobacter spp.
Ta Mertanoberanaktamasonpoaykytodi  Pseudomonas
aeruginosa [4, 5].

3rigHo 3 Hakasom MiHicTepcTBa OXOpPOHW 340POB’A
Ykpainn Big 27.02.2023 p. Ne 403 «[Mpo 3aTBepOKeHHS
Mopsgky npoBedeHHA MNOCUNEHOro  enigemionoriyHoro
Harnsgy 3a NPOTUMIKPOOHOK PE3UCTEHTHICTIO  MiKpo-
OpraHiamiB, O CNPUYMHSAIOTbL THiIKHO-3ananbHi iHekLuiT
paH y nopaHeHux BHacNigok 6oroBmx giny [6], Baxnueum
€ npoBefeHHs GakTepionoriYyHoro AOCNIMKEeHHs1 3paskiB
GionoriyHMx MaTepianie nauieHTiB, BUAINEHHS Ta ioeHTU-
dhikauis MmikpoopraHiamiB, BU3HAYEHHSI Ta OLiHKa 4yTnu-
BOCTi MiKpoopraHiaMiB 40 NpOoTMMIKPOOHUX NpenaparTiB Bia-
NnoBiAHO OO0 BUOOBOI HaNeXHOCTi MIKpOOpraHiamy 3rigHo
3 MeToaonorielo €BpoNencbKoro KOMITETY 3 BU3HAYEHHSI
YyTNMBOCTI 4O aHTMMikpoBHMX npenapartis (EUCAST).

Ycnix aHTMbakTepianbHOi Tepanii B nepLly 4epry
3anexuTb Bi4 MpaBunbHOro BUOOpPY aHTMGIOTUKA,
3 ypaxyBaHHSIM 4yTNMBOCTI OO HbOro 30yaHuka, Lo
€ MeTolo 3anobiraHHs Po3BUTKY IHPEKLIMHNX yCKNaaHEHb
6oroBoi TpaBmu [1], a Ue MOXNMBO MNpU MNOCTIKHOMY
MiKpOBIONOriYHOMY MOHITOPUHTY LMPKYIIOYMX LUTaMIB
MiKpOOpraHiamiB.

MeTta po6oTn — BUBYMTK NPOQifib MiKpOOpraHiamis,
i30MbOBaHMX MPU MiHHO-BMOYXOBUX MOPaAHEHHSIX KiHLIBOK
nauieHTiB, sKi NocTynanyu Ha OCTaHHI NaHKy HafaHHSA
MELMYHOI [OMOMOrM B perioHanbHUA LEHTp MicTa
JlbBOoBa. BusHauutn aHTMBIOTMKOYYTNMBICTL i30NbOBa-
HOro Ho3okoMianbHoro natoreHy C.jeikeium po npoTu-
MiKpoBHMX xiMioTepaneBTUYHUX NpenaparTi..

MATEPIAAU TA METOAU AOCAIAXXEHHSA

JocnigxyBanu wWTamu MiKpOOpraHiamiB, i30nbOBaHi
3 BOTrHenmanbHUX paH KiHUiBOK 20 nopaHeHuX, BiKOM
Big 20 go 50 pokiB npw ix rocnitanisauii B perioHanb-
HUIA MeanyHui 3aknag M. JleBoBa B 2024 poui. B cepegn-
HbOMY eTan eBakyalii, 3 MOMEHTY MOpaHEHHs, Tp1BaB
Tpu TuxHI. [Npwn 3abopi maTtepiany 6panu NMcbLMOBY 3rogy
Ha NpoBeAeHHA OOCTEXEHHs! BiAMOBIOHO OO0 MPUHLUMNIB
lenbciHcbKOi aeknapadii npae nognHu, KoHeeHuii Pagn
€Bponu Npo npaea MNoavHY i 6iomeguumHy, BigNOBIOHNX
3aKOHIB YKpaiHu Ta MiXKHapOOHWX aKTiB.

INTRODUCTION

Gunshot wounds are always primarily microbially
contaminated with microbes. From the moment of
injury, the number of bacteria increases in a geometric
progression, and the first 6 hours are the main period
of contamination [1, 2]. The microbiological landscape
of wounds directly depends on the provision of first aid,
further qualified medical care in the field hospital,
and in regional military hospitals. The spectrum of
predominant pathogens changes over time and varies
depending on the location of the theatre of operations,
so it is impossible to establish a single standard regimen
of antibacterial therapy that would be appropriate for
all such future casualties [3].

Research conducted to monitor microorganisms
contaminating combat wounds from 2014 to 2022 con-
firmed a global trend: the dominant microorganisms
were carbapenem-resistant, non-fermenting, gram-
negative  Acinetobacter spp. and metallo-beta-
lactamase-producing Pseudomonas aeruginosa. [4, 5].

In accordance with the order of the Ministry of
Health of Ukraine No. 403 dated February 27, 2023
«On approval of the Procedure for conducting enhanced
epidemiological surveillance of antimicrobial resistance
of  microorganisms causing purulent-inflammatory
infections in wounds of the wounded as a result of
hostilities» [6], it is important to conduct bacteriological
examination of samples of biological materials from
patients, isolation and identification of microorganisms,
determination and assessment of microorganism
sensitivity to antimicrobial agents in accordance with
the species affiliation of the microorganism according
to the methodology of the European Committee on
Antimicrobial Susceptibility Testing (EUCAST).

The success of antibacterial therapy primarily
depends on the correct choice of antibiotics, taking
into account the sensitivity of the pathogen, which is
aimed at preventing the development of infectious
complications of combat trauma [1], and this is possible
with constant microbiological monitoring of circulating
strains of microorganisms.

Objective — to study the profile of microorganisms
isolated from patients’ limb injuries caused by mine
explosions, who were admitted to the final stage of
medical care at the Lviv regional centre. To determine
the antibiotic susceptibility of the isolated nosocomial
pathogen C.jeikeium to antimicrobial chemotherapeutic
agents (ACA).

MATERIALS AND METHODS

The strains of microorganisms isolated from
gunshot wounds of the limbs of 20 male casualties,
aged 20 to 50 years upon admission to the Lviv Regional
Medical Facility in 2024, were investigated. The evacu-
ation stage from the moment of injury lasted on average
three weeks. According to the patients, during medical
care, they underwent surgical treatment and administ-
ration of antimicrobial chemotherapeutic drugs (ACD).
Data on the number of sanitizations and antibacterial
therapy were not available to us for verification. When
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3abip marepiany npoBogunu CTEPUMbHUMWU TaMmmo-
HaMu B TpaHCNOpPTHE MOXWBHe cepeposuwe. MaTepian
3aciBann Ha KpoB'sHWA arap, cepegosuwe EHgo,
CHROMID® P. aeruginosa Agar, MINA Ta iHkyOyBanu
3a Temnepatypu 37°C ynpogox 24 roa. bioximiuHy igeH-
Tudikauito npoBogunM 3a  AOMNOMOrOK  TeCT-CUCTEM
Enterotest 24 Ta Nefermtest 24 (Lachema, Yexis).
KynetnyBaHHA C.Jeikeium npoBoaunu Ha arapi 3 ose-
YOK KPOB't0, 3 METOK MPUCKOPEHHS POCTY BUKOPUCTO-
ByBanun Tween 80; igeHTudikyBanu 3a depmeHTauieto
IMOKO3N Ta ranaktosv. 3Baxaruu Ha Te, WO AOMiHyto-
YMMK KOHTaMiHaHTamu 6oroBux paH Oynu 8 wTamis
C.jeikeium, npoBeoeHO BWM3HAYEHHSI YYTNUBOCTI OaHMX
i30nSTiB OO MPOTUMIKPOOHMX XimMioTepaneBTUYHUX Mpe-
napartie (MXIM). YytnueicTb BuMLLE3a3HAYEHNX i30NATIB
BM3Ha4anu 3a [JOMoMOrow AUCKO-ANGY3iHOro MeToay
3 BUKOPWCTaHHSAM CTaHOapTHUX AuckiB (Haka3 MiHic-
TepcTBa OXOpOoHW 3g0poB’s Ykpainu Big 05.04.2007 p.
Ne 167 «[lpo 3aTBepAXEeHHs METOAMYHUX BKa3iBOK
BM3HaAYeHHS YyTNMBOCTI MiKpoopraHiamis o aHTubak-
TepianbHMx npenapaTiB». [Npu ouiHui npodinis peswnc-
TEHTHOCTi kepyBanucs ctaHgaptom EUCAST [7].

3a ponomoroto nporpamu Excel ans nepcoHansHoro
KoMm'loTepa NpoBOAWUMM  CTATUCTMYHE  OrMpaLtoBaHHSA
pesynbraTiB. 3HaYyLWiCTb Pi3HMLI MK ABOMa MOKa3HU-
Kamu ouiHoBanu 3a kputepiem CrtbiogeHTa. PisHuuto
BBaXxanu 4ocToBipHoto 3a p < 0,05.

PE3YABTATU TA iX OBrOBOPEHHS

Y pesynbrati pobotn BuAinunM Ta igeHTudikysanu
24 yuctux KyneTypu o Buay, a came: Paeruginosa —
10° KYO/mn (2 wramu — 8,3%), K.pneumoniae -
10*-105 KYO/mn (5 wramiB — 20,8%), S.aureus -
10% KYO/mn (4 wtamu — 16,7%), S.B-haemolyticus —
10-10° KYO/mn (2 wtamu — 8,3%), C.jeikeium -
10° KYO/mn (8 wramiB — 33,3%), E.faecium — 10° KYO/mn
(3 wramn — 12,5%) (puc.1).

Y 4oTUpbOX naLieHTiB MIiKpoopraHiamu isontoBanu
B JAwucouiauii, a came: Paeruginosa + S.aureus;
K.pneumoniae + E.faecium; S.aureus + C.jeikeium;
C.jeikeium + E.faecium.

3 ornsigy Ha gocnigXeHHs woao Bepudikauii Mikpo-
opraHiamiB npu 6oKOBIN TpaBMi MOXHa BBaXaTu, LLO
Ha 3-Tio foby B Mikpodnopi paHu nepeBaxanu yMOBHO-
naToreHHi  MikpoopraHiamu:  E.coli, S.haemolyticus,
Pmirabilis. 0o 7-i pobw BigbyBanaca KoHTaMmiHauis
paHu rocnitanbHol nopot Ha ¢oHi ycniwHoi eni-
MiHauii BuxigHoi cnopw: A.baumanii, P.aeruginosa,
S.haemolyticus. Ha 10-Ty po0y, He3Baxaw4un Ha aHTu-
bioTMKoTepanito, rocnitanbHa dropa npogoBXyBana
3pocTaTu, i y nepeBaxHoi OinblIOCTi NopaHeHWX BUSIB-
nanu A.baumanii, Paeruginosa [8]. AHania HaykoBuX
JocnigXeHb 3 OaHOI TeMaTUMKM 3a OCTaHHI POKW BM3Ha-
yae, Wo HedpepMmeHTytodi rpamHeraTuBHi GakTepii 3anu-
LWaTbCA MNPOBIAHMMW MaToreHamMmy B PO3BUTKY HO30-

collecting material, written consent of patients for
examination was obtained in accordance with the
principles of the Helsinki Declaration of Human Rights,
the Convention of the Council of Europe on Human
Rights and Biomedicine, relevant laws of Ukraine and
international acts.

The collection of material was carried out using
sterile swabs in a transport nutrient medium. The material
was inoculated onto blood agar, Endo medium,
CHROMID® P. aeruginosa Agar, MPA, and incubated
at 37°C for 24 hours. Biochemical identification was
carried out using the Enterotest 24 and Nefermtest 24
(Lachema, Czech Republic). The cultivation of C.jeikeium
was carried out on sheep blood agar, with the purpose
of accelerating growth, Tween 80 was used. It was iden-
tified based on morpho-tinctorial and cultural properties,
and its biochemical activity was studied through the
fermentation of glucose and galactose. Considering
that the predominant contaminants of combat wounds
were 8 strains of C.jeikeium, the sensitivity of these
isolates to antimicrobial chemotherapeutic agents was
determined. The sensitivity of the above-mentioned
isolates was determined using the disc diffusion method
with the use of standard discs (order of the Ministry
of Health of Ukraine No. 167 of April 5, 2007 «On Appro-
val of Methodological Instructions Determination of
Sensitivity of Microorganisms to Antibacterial Drugs»).
When assessing resistance profiles, the EUCAST
standard was used as a guideline. [7].

Statistical processing of the results was carried out
using the Excel program for a personal computer.
The significance of the difference between the two
indicators was assessed using the Student's t-test.
The difference was considered significant if p < 0,05.

RESULTS AND DISCUSSION

As a result of the operation, 24 pure cultures were
isolated and identified to the species level, namely.
As a result of the work, 24 pure cultures were isolated
and identified to species, namely: Paeruginosa -
10° CFU/ml (2 strains — 8.3%), K.pneumoniae
10*-10° CFU/ml (5 strains — 20,8). %), S.aureus
10° CFU/ml (4 strains — 16.7%), S.B-haemolyticus
10-10° CFU/ml (2 strains — 8.3%), C.jeikeium
103 CFU/ml. ml (8 strains — 33.3%), E.faecium
10% CFU/mI (3 strains — 12.5%) (Fig. 1)

In four patients, microorganisms were isolated
in diasociation, namely: Paeruginosa + S.aureus;
K.pneumoniae + E.faecium; S.aureus + C.jeikeium;
C.jeikeium + E. faecium.

Referring to the study on the verification of micro-
organisms in combat trauma, it is observed that on the
3rd day, the microflora of the wound was predominantly
represented by opportunistic pathogens: E.coli,
S.haemolyticus, P.mirabilis. Over the course of seven
days, wound contamination with hospital flora occurred
against the background of successful elimination of the
initial flora: A.baumanii, P.aeruginosa, S.haemolyticus.
On the 10th day, despite antibiotic therapy, the hospital
flora continued to grow, and the vast majority of the
wounded showed signs of A. baumanii, P.aeruginosa [8].
Analysing scientific research on this topic in recent
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KOMianbHMx iHdekuin. 36inbwunaca i nutoma Bara
Oaktepii pomy Klebsiella y mikpoGHOMY —cnekTpi
KOHTaMiHaHTIB BorHenanbHoi paHu 3 9,4 go 30% [9, 10].

E. faecium
12.5%

Faeruginosa
83%

years it is possible to conclude that non-fermenting
gram-negative bacteria remain leading pathogens
in the development of nosocomial infections. The specific
gravity of Klebsiella bacteria in the microbial spectrum
of contaminants has increased from 9.4 to 30% [9, 10].

K preumoniae
20.8%

Cjeikeium
31.3%

S pf-haemolvticus
83%

S.anreus
16.7%

Puc.1. MikpobionoriyHuin nensax i3onATis, BUGINEHNX 3 BOrHeNanbHUX paH KiHLiBOK
Fig. 1. Microbiological landscape of isolates extracted from gunshot wounds to the extremities

Mun 4yacto 3ycTpiyanu BU3HAYeHHs aHTUBIOTMKO-
YyTNMBOCTI BULLE 3ragaHux MikpoopraHiamis [4, 11-14]
i 30BCiM He 3ycTpivyanu pesyneratie wopo C.jeikeium,
AKWA MU HanyacTiwe i3omoBanu (33,3%), came Tomy
3BY3UNM Hali [OCHIAXEHHS BUKMIOYHO Ha JaHOMY
MiKpOOpraHi3aMi, OCKiflbkW He cnif HeJoOoLiHoBaTN Moro
3HaYeHHs NpuW ycKNagHeHHi iHekuiiHoro npotecy.

BBaxaeTbcs, WO iHdeKuia po3BMBaETLCS MpWU Npo-
HUKHeHHI C.jeikeium 4epes po3puBK Cnn3oBoi 060NOHKN.
MikpoopraHiam nepefyBae B I'pyHTi, BOAI Ta € YaCTUHO
HOpMarnbHOI MIKpOnopy LWKIPHUX MNOKPUBIB NOAWMHW.
lMepeBaxHO MOro BUAINAIOTb Y YOMOBIKIB, LLO, CKOPILL
BCbOrO, 3YMOBIIEHO HasIBHICTIO Ha LUKIpi BEMMKOI Kinb-
KOCTi BIiNIbHUX >XMPHUX KUCIOT, HeoOXigHUX Ansi Koro
PO3MHOXEHHA. Lle MikpoopraHiam BUKNMKAE  LLKIPHI
YypaXXeHHsl, MHEeBMOHIi, eHAOoKapauTh, MEepuUTOoHITU Ta
iHpikye paHu; GinbLiCTb BUNAAKIB 3apaXeHHs HOCUTb
BMPaXeHW rocnitanbHWM xapakTtep, ocobnuso B oci6
3 MOpPYLUEHHAMW IMYHITETY, Ta Yy TUX, XTO OTpUMYE
Garatopasosuii abo TpuBanum Kypc(M) aHTMBIOTMKO-
Tepanii aHTnbioTnkamu Wwnpokoro cnektpa Aii [15, 16].

C.jeikeium — Hepyxoma rpamMmnosuTMBHa nNanuyka,
sika MOXe BUMsaaTh sk kokobakTtepia. Came Taky Mikpo-
CKOMiYHY KapTUHY MW crocTepirany y TpbOX BUNagkax:
3a MOPEONOriYyHNMKM BNACTUBOCTAMU MIKpPOOPraHiamMu
mManu kokonoAibHy copmy. OKpiM KynbTypanbHUX Ta
OioxiMiyHMX BRacTMBoCcTen igeHTUdIkalia yacto nig-
TBEPLKYETbCS Ha NiAcTaBi CTIMKOCTI Ao GaraTbox aHTu-
OioTukiB, BKMOYAOUM B-nakTamHi, aMiHOMiko3nau, eput-
POMILMH i TeTpaumkniH. BaHkoMiLuH, ik npaBuno, € Han-
aKTMBHIWMM aHTWBioTUKOoM | npenapatoM BuGopy npu
iHcpekuisix. JliHesonig mae Xxopoly akTUBHICTb in Vitro.

We often encountered definitions of antibiotic suscep-
tibility of the mentioned microorganisms [4, 11-14]
and did not encounter any results regarding C.jeikeium,
which we most frequently isolated, (33,3%), that is why
we narrowed down our research exclusively on this
microorganism, as its significance should not be unde-
restimated in complicating the infectious process.

It is considered that the infection develops when
C.jeikeium penetrates through the ruptures of the
mucous membrane. The microorganism is present in
the soil, water, and is part of the normal microflora
of human skin coverings. It is mainly allocated to men,
which is most likely due to the presence of large amounts
of free fatty acids on the skin, necessary for their
reproduction. It causes humans skin lesions, pneumonia,
endocarditis, peritonitis, and infects wounds; most
cases of infection have a pronounced nosocomial
character, especially in individuals with immune system
disorders and in those who receive repeated or pro-
longed courses of antibiotic therapy; broad-spectrum
antibiotics [15, 16].

C. jeikeium is a nonmotile, gram-positive bacillus that
may appear to be coccobacillary. We observed just such
a microscopic picture in three cases: according to the
morphological properties, the microorganisms had
a cocoon-like shape. In addition to cultural and bio-
chemical characteristics, identification is often confirmed
by resistance to many antibiotics, including B-lactams,
aminoglycosides,  erythromycin, and tetracycline.
Vancomycin is generally the most active antibiotic and
the drug of choice for infections. Linezolid demonstrated
in vitro activity. Determination of the sensitivity pheno-
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BusHauyeHHa eHoTMNIB  YyTAMBOCTI
wTamie oo wupokoro kona MXIM nogaHi B Tabnumui 1.

JocnigaxXyBaHUX

Ta6nuus 1. YyTtnusicTb idonsTiB C. jeikeium [o npoTUMIKpOBHMX XiMioTepaneBTUYHWUX NpenaparTis

Table 1. Susceptibility of 20 isolates of C.jeikeium to antimicrobial chemotherapeutic drugs

types of the studied strains to a wide range of antimicro-
bial chemotherapeutic drugs are presented in Table 1.

KinbkicTb 4yTnuemx wramis
(yacTka yyTnuemx wramiB y %)/ | Yytnueictb
lpynu i Ha3BM NPOTUMIKPOBHMX XiMiOTEPaANEBTMYHMX Npenaparis NMOMIPHO YyTNUBI LUTamMn LwTamis
Groups and names of antimicrobial chemotherapeutic drugs Number of sensitive strains Strain
(share of sensitive strains in %)/ | sensitivity
moderately sensitive strains
6eHavnneriumnid (10 mkr/aunck) o _
I'IeHiLWIJ'IiHVI benZyIpeniCi”in (10 ng/diSC)
- i enicillins i
B-nakramHi p amMOKCMLMAIH (10 MKF/',EI,VICK) 0/3 4294016
B-lactam amoxicillin (10 mcg/disc)
LedanocnopuHn uedotakcum (30 MKr/Aunck) 0 _
cephalosporins cefotaxime (30 mcg/disc)
amiHOMMIKO3MAK | FeHTaMILH (10 MKr/ﬂlfICK) 1(12,5%) /2 6,75+ 0,54
aminoglycosides | gentamicin (10 mcg/disc)
rﬂlKOﬂBHT!AL]VI BaHKOMIl_lV!H (30 MKF/LWI'CK) 8 (100%) / 0 23.38 £0,16
glycopeptides vancomycin (30 mcg/disc)
OKcaSO.J'II.,Cl,I/IHOHI/I JTIIHe30f'II,CI, (10 MKr/p.lI/ICK) 8/100% / 0 38,50 + 0.14
oxazolidinones linezolid (10 mcg/disc)
kapbaneHemu MeponeHem (10 MKr/guck)
) 0 -
carbapenems meropenem (10 mcg/disc)
JTIIHKO3aM.IHVI KJ'.IIH,ElaMILl.VIH (10 MKr/,qt_/lCK) 1(12,5%) 1 2 6.0+0,33
lincosamines clindamycin (10 mcg/disc)
p_mcban{lr_uu,MHM p_Mq)an_/lr!luMH 5 MKI'./,D,I/ICK) 0/3 6.75+ 0,53
rifampicin rifampicin (5 mcg/disc)
TeTpaumKniHn TeTpauumkriH (30 MKr/guck) o
tetracyclines tetracycline (30 mcg/disc) 2 (25%) 12 8,75+0,68
uunpodpnokcaumH (5 Mkr/auck) 0 _
(hTOPXIHOMOHM ciprofloxacin (5 mcg/disc)
fluoroquinolones
q MOK(;VId)J‘IO!(CE\LWIH (5M|fr/p,MCK) 0/2 3.50 0,23
moxifloxacin ( 5 mcg/disc)
cynbgoHinamigu | sulfamethoxazole/ 0 _
sulphonylamides | trimethoprim (25 mcg/disc)

lMpumimka: 0* — BCi 4OCNiAXYBaHi LWUTaMy BUSIBUNW PE3UCTEHTHICTb.

Note: 0* — all tested strains showed resistance.

B xoai aHani3y oTpymaHux pesynbraTiB 40CHigKEeHHS
(Tabn. 1 Ta 2) BCTAHOBMNEHO BUCOKY YyTNMBICTb BUAINEHUX
isonaTiB C.jeikeium no BaHkoMiumMHy, niHesonigy (100%),
TeTpaumkniHy — 2 wramu (25%), reHTamiuuHy Ta KniHga-
MiumHy — no 1 wramy (12,5%). Y Tpbox wramis nposisu-
nacb NOMipHa YyTnuMBICTb 4O aMOKCULUMIiIHY Ta pudam-
niyuHy, No ABa WTaMy OO reHTaMmiuuHy, KniHaamiuuHy,
TeTpauukniHy, MokcudnokcaumHy. LWtamu 3 nomipHoto
YyTMMBICTIO 3rigHO 3 pekoMeHAauissiMu E€BpPONenNCcbLKOro
komiTeTy (Bepcia 13.0) i3 BM3HAYEHHA YyTNMBOCTI
[0 aHTUBIOTKKIB BiOHOCWUM OO PE3NCTEHTHUX [7].

Analysing the obtained research results (Table 1 and 2),
a high sensitivity of the isolated C.jeikeium strains to
vancomycin, linezolid (100%), tetracycline — 2 strains
(25%), gentamicin and clindamycin — 1 strain each
(12.5%) has been established. Three strains showed
moderate sensitivity to amoxicillin and rifampicin, while
two strains showed moderate sensitivity to gentamicin,
clindamycin, tetracycline, and moxifloxacin. Strains with
moderate sensitivity were classified as resistant according
to the recommendations of the European Committee
on Antimicrobial Susceptibility Testing (version 13.0) [7].

Tabnuusa 2. Xapaktepuctuka npodinis aHTubioTnkodytnmeocTi wramis C.jeikeium
Table 2. Characteristics of antibiotic susceptibility profiles of C. jeikeium strains

Ne Mpodini wyTnueocTi go MXIM / Sensitivity profiles to ACD KinbkicTb 4yTnuemx wramis / Number of sensitive strains
1 V*L 4
2 VLTe 2
3 VLK 1
4 GVL 1

lMpumimka: *kop, aHTUbioTUKa: G — reHTamiumH, V — BaHKOMIUMH, L — niHe3onig, K — kniHgamiuunH, Te — TeTpaumkniH.
Note: *antibiotic code: G — gentamicin, V — vancomycin, L — linezolid, K — clindamycin, Te — tetracycline.
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MigcymoBytoun pesynstati AOCHISKEHHs Ta Mopis-
HIOIOYM 3 [JaHUMWU iHWKWX aBTOPIB KOHCTATYeEMO, LIO
B HallOMy BuUMagKy 4vacToTa BusIBNeHHs P.aeruginosa
ctaHoBUTb — 8,3%, K.pneumoniae — 20,8%, >ogHoro
BUNagky isonsuii Acinetobacter baumanii. Lle cBiguuTb
nNpo BUCOKUI NpodbecioHaniam Halumx BiNCbKOBMX Megu-
KiB Y HagaHHi nepLuoi i noganbLoi MeguyHoi AonoMOoru.

Ockinbkn 4yTnmBicTb BocbMu i3onsaTiB  C.jeikeium
BMSIBUNACb CXOXOK (OuB. Tabn. 2), Mu npunyckaemo,
WO BUAINUIN HO30KOMianbHUI naToreH. Yum ue Tak, 4m ue
CYNYyTHE KOHTaMiHyBaHHS PaHW — MUTaHHSA 3anuLLaeTbes
BigkpuTUM. Mu Bigbupanu maTepian Ha eTani Hagxon-
XKEHHS NauieHTiB Ha OCTaHHI0 NaHKy HafjaHHSA MeauyHOl
ponomoru i MikpobHUIA nensax Giomatepianis, kWA onu-
canu, CTOCyeTbCH, No CyTi, NPOMKHOrO nepiogy eBakyadii
nopaHeHux 3 NofIbOBOro rocniTasnto 4o perioHanbHoro.

3 MeTol npodinakTMka HO30KOMianbHOI nepegadvi
C.jeikeium, koHTamiHaLii paHW SaHUM/YX HLIMMU MIKpO-
opraHiamamu cnig OOTPYMYBaTUCb OCHOBHMX MONOXEHb
woao npodpinakTukM - iHPEeKUinHUX  ycknagHeHb npu
6onoBux TpaBmax [1].

CrtaHpapTHi 3axogu:

— ririeHa pyk (3a HacTaHoBamu BcecBiTHLOI opraHisa-
LiT OXOpOHU 300pOB’s1):

— BWKOPUCTaHHS BOAM 3 MUIOM abo pAesiHdikyto-
Yyoro 3acoby Ha ChMPTOBIA OCHOBI Nepes KOHTaKTOM
i3 naLieHToMm;

— BUKOPUWCTaHHSA BoAau 3 Muriom abo aesiHdikyo4oro
3acoby Ha CnMpTOBiIA OCHOBI Nepen acenTU4HUMU
npoueaypamu;

— BUKOPUWCTaHHSA BoAau 3 MUriom abo aesiHdikyo4oro
3acoby Ha CnupTOBiIA OCHOBI Nepen KOHTaKTOM i3
GionorivyHMMK pignHamu;

— BUKOPUCTaHHSA Boau 3 Muriom abo aesiHgikyo4oro
3acoby Ha CMPTOBI OCHOBI MiCNsI KOHTaKTY i3 XBOPUM;

— BUKOPUCTaHHSA Boau 3 Muriom abo aesiHgikyo4oro
3acoby Ha CNUPTOBI OCHOBI NICMA KOHTAKTY 3 OTOYEHHSAM
navujieHTa, HaBiTb AKLIO Byny BUKOPUCTaHI PyKaBUYKU;

— BMWKOPUCTaHHS i30MI0YMX XanaTiB; 3aXMCHUX
MaCOK; 3aXMCHUX OKynspiB abo NUUbOBUX LLMTKIB.

BUCHOBKHU

BuBYeHO i oxapakTtepn3oBaHO MiKpOBHUI nensax npu
MiHHO-BUBYXOBMX MOPaHEHHAX KiHLBOK NauieHTiB npu ix
HaOXOMXKEHHI B  perioHanbHUA  MeOMYHWUMA  3aknajg
M. JlbBoBa. HawvyacTiwe i3ontoBanu MiKpoopraHiamu:
C.jeikeium — 8 wTtamiB (33,3%) Ta K.pneumoniae —
5 wramis (20,8%).

Mpenapatamn BuGopy aAns enimiHauii C.jeikeium
€ BaHKOMIUMH Ta niHe3onia. llicna oTpumaHHA pesynb-
Taty aHTUBIOTMKOYYTNMBOCTI MOXNMBE MPU3HAYEHHS
TeTpaUMKIiHy, reHTaMiLnHy, KniHAaMiLuHY.

CMNUCOK BUKOPUCTAHOI AITEPATYPU

1. TNockytoB O.A. MikpoGionoriyHuin nemsax Ta HTUGIOTMKOTEpanis
npu  MiHHO-BMOYXOBI TpaBmi. TemamuyHuli Homep «Xipypaisi.
Opmonedisi. Tpasmamonozis. IHmeHcusHa meparnisy. 2022. Ne 52(5).
7 c¢. URL: https://health-ua.com/article/72244-mkrobologchnij-pej-
zazh-taantibotikoterapya-pri-mnnovibuhovj-travm

Summarizing the research results and comparing
them with the data of other authors, we can state that
in our case, the detection frequency is: Paeruginosa
constitutes 8,3%, K.pneumoniae — 20,8%, and no
isolation case Acinetobacter baumanii. This demonstrates
the high professionalism of our military medical personnel
in providing initial and subsequent medical assistance.

As the sensitivity of 8 isolates of C.jeikeium was found
to be similar (table 2), we assume that a nosocomial
pathogen has been isolated. Whether this is so, or
whether it is a concomitant contamination of the wound —
the question remains open.

We selected material at the stage of admitting patients
to the final stage of providing medical assistance, and
the microbial landscape of biomaterials described essen-
tially related to the intermediate period of evacuating
the wounded from the field hospital to the regional one.

In order to prevent nosocomial transmission of
C.jeikeium, contamination of the wound with these
and/or other microorganisms it is necessary to adhere
to the basic principles of preventing infectious compli-
cations in combat injuries [1].

Standard measures:

— hand hygiene (according to the guidelines of the
World Health Organization):

— use of water with soap or an alcohol-based disin-
fectant before contact with the patient;

— use of water with soap or alcohol-based disinfectant
before aseptic procedures;

— use of water with soap or alcohol-based disinfec-
tant before coming into contact with biological fluids;

— use of water with soap or alcohol-based disinfec-
tant after contact with a sick person;

— use of water with soap or alcohol-based disin-
fectant after contact with the patient's surroundings,
even if gloves were used;

— use of protective suits; safety masks; safety goggles
or face shields.

CONCLUSIONS

The microbial landscape in patients’ limb injuries
caused by mine and explosive devices upon admission
to the Lviv regional medical facility has been studied
and characterized. The most frequently isolated micro-
organisms were: C.jeikeium — 8 strains (33,3%) and
K.pneumoniae — 5 strains (20,8%).

Drugs of choice for C.jeikeium elimination are vanco-
mycin and linezolid. After obtaining the result of sensitivity
to antibiotics, it is possible to prescribe tetracycline,
gentamicin, clindamycin.
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Prospects for further research

As we assume that the nosocomial pathogen C.jeikeium
has been isolated, which is an uncommon and poorly studied

microorganism, it

is advisable to continue the research.

We plan to: conduct material sampling in cases of limb mine-blast
injuries not only from male patients, but also from female ones;
compare the frequency of isolation of this microorganism
relative to the season; perform sensitivity testing of pathogens

YeHHs 4yTnMBOCTi maTtoreHiB Ao Oimbwoi kinbkocTi npotu-  to a wider range of antimicrobial chemotherapeutic agents.
MiKpOOHUX XiMiOoTEpaneBTUYHMX Npenaparis.
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