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Annotation. Antibiotic-resistant strains of Acinetobacter baumannii has become yet recognized one of the most leading causative
pathogens of infectious complications in patients with severe burns. This greatly complicates the treatment of such patients and
requires in-depth study with a prognostic determination of the dynamics of antimicrobial efficacy of antibacterial agents. The aim - to
study the susceptibility to antibiotics in clinical isolates of A. baurmannii, pathogens of infectious complications in patients with hard
burns. From patients (n=435) with burns of the 2ndb - 3rd degree, isolates of A. baumannii were received in early period after burn
trauma before antibiotic therapy. Patients who participated in the study received standard surgical, complex general and local
treatment in the required volume according to the protocols for the treatment of this disease. In total, 222 clinical strains of A. baumannii
wereisolated and identified during 201 1-2016. The susceptibility of clinical strains A.baumannii tothe following beta-lactam antibiotics:
ampicillin-sulbactam, amoxicillin-clavulanate, piperacillin-tazobactam, cefoperazone-sulbactam, imipenem, meropenem, was
determined by standard microbiological methods (qualitative disco-diffusion and quantitative double dilution methods). Using statistical
methods, mathematical and analytical prognosis of the real sensitivity of A. baumannii strains to these antibiotics with the use of
licensed computer programs "STATISTICA 7" was carriedout; "Matlab 7. 11", The results of the study demonstrated alow susceptibility
of clinical strains of A. baumannii to the studied beta-lactam antibiotics. The change in the antibiotic susceptibility profile of A.baumannii
in 2011-2016 was established. Thus, the vast majority of strains were of low susceptibility to cefoperazone-sulbactam (55,6%),
imipenem (57, 1%) and meropenem (52,8%). In the dynamics, the prognostic decrease of the sensitivity in clinical isolates of
Acinetobacteria to the antibiotics has been proved. The susceptibility of A.baumannii to amoxicillin-clavulanate was consistently low
(less than 13,3%), and significantly decreased to cefoperazone-sulbactam (25,0%). The resistance of this pathogen to imipenem (up
to 75,0%), meropenem (up to 84,3%) has been establishedto increase. At the same time, the gradual restoration of the susceptibility
of A.baumannii to ampicillin-sulbactam (from 3,4% to 70,2%) was determined. The A.baumannii, pathogens of infectious complications
in patients with burns, were characterized by a decreasein sensitivity to inhibitor-protected penicillins, carbapenems except ampicillin-
sulbactam, that provedtheir low effectiveness against this pathogen.
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Introduction

Antimicrobial remedies play the most important role in
everyday medical practice. Nowadays, it is very difficult to
imagine the how any of infection would go on without
chemotherapy. Many diseases, which appeared at the
beginning of "antibiotic era” and were successfully treated
only by few injections of the remedy, but due to a quick
decrease in the sensitivity of microorganisms, traditional
antibiotics became ineffective. Wide uncontrolled use of
antibacterial drugs has led to a rapid increase in the
resistance of pathogens to antibiotics. Since antimicrobials
have influenced in such a way on pathogenic and
opportunistic microorganisms, the natural biological
phenomenon of adaptation of pathogens to adverse
environmental factors has been observed. In a result of
breeding selection, sensitive strains of microorganisms
perish and resistant to antimicrobial ones remain [1, 3].

According to the data of some researches works,
nowadays, among a wide range of opportunistic
microorganisms A.baumannii are considered to be among

the leading causative agents of infectious complications in
patients with severe burns.

In conditions of violation of immunobiological
equilibrium the distribution of resistant clinical strains of
Acinetobacteria significantly complicates the treatment of
patients with severe burns and requires the study and
prognostication of the dynamics of the use of antibacterial
drugs|[1,7].

The aim - the research of the susceptibility to antibiotics
in clinical isolates of A.baumannii, as causative agents of
infectious complications in patients with severe burns.

Materials and methods

In the research there were enrolled patients who had
undergone treatment at the burn department of the Vinnitsa
Regional Clinical Hospital. N. I. Pirogov (n=435). Clinical
strains of A.baumannii isolated before antimicrobial
medication from patients with burns of the 2nd b - 3rd
stages (burn area 30,0-85,0% of body surface). According
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to the protocols of treatment, patients underwent surgery
(early necrectomy in early three days, xenodermoplastics),
received complex general management (balance
resuscitation, antibacterial and symptomatic therapy) and
topical treatment.

Microbiological study of biological material obtained from
patients was performed in the certified scientific
bacteriological laboratory of the Department of Microbiology
of the National Pirogov Memorial Medical University,
Vinnytsya (certificate of the Ministry of Health of Ukraine Ne
049/15 since 02.02.2015).

From patients in 2011-2016 there were isolated and
identified 222 A.baumannii (2011 - 38 strains; 2012 - 40
strains; 2013 - 27 strains; 2014 - 34 strains; 2015 - 51
strains; 2016 - 32 strains). Bacterial identification was
performed by conventional methods.

In this study, there were evaluated and compared in
vitro activities of the ampicillin-sulbactam, amoxicillin-
clavulanate, piperacillin-tazobactam, cefoperazone-
sulbactam, meropenem, imipenem against A.baumannii
clinical strains.

There susceptibility testing of A.baumanniito antibiotics
was performed by microtube broth dilution or disk diffusion
methods according to the recommendations of Ministry of
Health of Ukraine Ne 167 "On approval of methodological
guidelines for determining the sensitivity of microorganisms
to antibacterial drugs” since 05.04.2007 [2]. The
recommendations of European Committee on Antimicrobial
Susceptibility Testing (EUCAST Expert rules)
were used for the analysis of the ¢

licensed packages of original computer programs
"STATISTICAT"; "Matlab7.11" [4].

For each sample of clinical isolates, A. baumaniiat intervals
of one year the arithmetic mean value (M), the standard
mean error (m), the standard deviation (o) have been
calculated. Approximation and data interpolation was
performed by using mathematical analysis methods. Due
to this analytical dependencies of dynamic predictive
parameters of sensitivity changes in such pathogens of
infectious complications in patients with severe burns, as
A.baumanii have been obtained.

Results. Discussion

The results of the research demonstrated low
susceptibility of clinical strains of Acinetobacteria, isolated
in 2011-2016. A change in the profile of antibiotic
susceptibility A.baumanniihas been established for six years.
In 2011, the vast majority of strains were susceptible to
cefoperazone-sulbactam (55,6%), imipinem (57,1%), and
meropenem (52,8%). At the same time, sensitivity to
ampicillin-sulbactam was determined in a small number
of clinical strains A.baumannii (3,4%; Fig. 1).

For six years of observation, the susceptibility of the
clinical isolates of Acinetobacteria has decreased to all
studied antibiotics, except ampicillin-sulbactam.

Thus, the number of strains of A.baumannii to this
antibiotic sensitive to this antibiotic has gradually increased
from 3,4% in 2011 to 70,2%.
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Fig. 1. The characteristics of susceptibility of clinical strains of A.baumanniito
ampicillin-sulbactam (2011-2016 pp.; n=222), in %.
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Fig. 2. The characteristics of susceptibility of clinical strains of A.baumannii to
amoxicillin-clavulanate (2011-2016; n=222), in %.
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Fig. 3. The characteristics of susceptibility of clinical strains of A.baumanniito
piperacillin-tazobactam (2011-2016; n=222), in %.
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Fig. 4. The characteristics of susceptibility of clinical strains of A.baumannii to
cefoperazone-sulbactam (2011-2016; n=222), in%.
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Fig. 5. The characteristics of susceptibility of clinical strains of A.baumanniito

imipenem (2011-2016; n=222), in %.
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Fig. 6. The characteristics of susceptibility of clinical strains of A.baumannii to

meropenem (2011-2016; n=222), in %.

Thus, the number of antibiotic-sensitive strains of
A.baumannii gradually increased from 3,4% in 2011 to
70,2% (2015). These results can be explained, first of all,

by the selective pressure of antibiotics that
are used to treat infections caused by these
microorganisms.

Susceptibility of the A.baumannii clinical
strains to such semisynthetic penicillin
antibiotic as amoxicillin-clavulanate has been
constantly low and has not exceed 13,3%
since 2012 throughout the entire
observation period (Fig. 2).

Piperacillin-tazobactam, like amoxicillin-
clavulanate, was ineffective in A.baumannii
strains isolated from patients with severe
burns. In 2012, only 7,5% of the clinical
isolates of Acinetobacteria were susceptible
to piperacillin-tazobactam.

Although, it is worth noting the tendency
to slowly restoration of the susceptibility of
Acinetobacteriato this antibiotic from 10,5%
(2011) to 27,5% (2015; Fig. 3).

Analyzingthe sensitivity of Acinetobacteria
to cefoperazone-sulbactam, there has been
found a significant decrease in the activity
of this antibiotic in 2014 (25%) in
comparison with the period of 2011-2013
(55,6-82,3% of susceptible A.baumannii),
which has been observed in subsequent
years (Fig. 4).

Susceptibility of clinical strains of
A.baumannii to imipenem was low in 2011-
2014 and could be characterized as relatively
stable (25,6-57,1%; Fig. 5).

There has been determined the range
of the number of resistant strains from 39,5%
(2011) t0 60,5% (2016).

Acinetobacteria clinical strains have
been established to exhibit some
susceptibility to meropenem only in 2011-
2013 (33,3-52,8%). In the following years,
a significant decrease in the effectiveness
of meropenem was observed: the number
of susceptible strains did not exceed 18,9-
25,8%. Thus, their resistance had atendency
toincrease, as the number of resistant strains
reached 84,3% in 2015 (Fig. 6).

Conclusions and perspectives
of further development

1. There has been established a change
in the profile of antibiotic susceptibility in
A.baumanniifor six years, characterized by
a decrease in the antimicrobial efficacy of
amoxicillin-clavulanate, piperacillin-
tazobactam, cefoperazone-sulbactam,
carbapenems with the exception of

ampicillin-sulbactam, to which Acinetobacteria retain
sensitive (70,2%) Acinetobacteriastrains (2015).

ISSN 1817-7883
eISSN 2522-9354

“BicHuk BiHHULbBKOro HaLioOHa/lbHOro MeanYyHoro yHisepcurtery”,
2018, T. 22, Ne2

308



The research of the susceptibility to antimicrobial medicines of Acinetobacter baumannii as pathogens of...

2. Clinical strains of A.baumannii obtaine resistance to
inhibitor-protected amino- and ureidopenicillins
(amoxicillin-clavulanate, piperacillin-tazobactam),
cephalosporins (cefoperazone-sulbactam), as evidenced by
the low number of susceptible strains of the pathogen (less
than 30% during 2011-2016).

3. Acinetobacteria as pathogens of infectious
complications in patients with burns, had formed in the
2014-2016 resistance to imipenem (75%) and meropenem
(84%), that indicated a decrease of their effectiveness against
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Haraviyyk B.l., Hazap4yyk O.A., Ocag4yk H.l., Manivi 4.B., Hazap4yk I'.I"., KeoHnir E., CopoxoymoBa J1.K.,

lFonyap 0O.0.

AOCNIAXEHHSA YYTNUBOCTI 4O AHTUMIKPOBHUX MPEMNAPATIB ACINETOBACTER BAUMANNII S1K
3BYOHUKIB IHOEKLIMHUX YCKNAOHEHb Y XBOPUX 3 BAXKMMU OMIKAMU

AHoOTaui. B Hall Yac aHTUbIOTUKOPE3UCTEHTHI LuTamu Acinetobacter baumannii BiaHOCSTb 40 NPoBiAHUX 30YAHUKIB iHGEKLiViH1X
YCKNIaAHEHb Yy XBOPUX 3 BaAXKUMU Orlikamu. Lle 3Ha4HO YCKAaAHIOE JiKyBaHHS Takux NauieHTIB | BuUMarae rnorivbaeHoro BUBYEHHS 3
MPOrHOCTUYHUM BU3HAYEHHSIM ANHAMIKY aHTUMIKPOOHOI e@ekTuBHOCTI aHTubakTepianibHux 3acobiB. Meta AoCnimKkeHHS nonsrana
Y BUBYEHHI 4yTIMBOCTI O aHTNOIOTUKIB y KJTiHIYHWX i30715TiB A.baumannii sik 30YAHVKIB IHOEKLIVIHUX YCKII8AHEHb Y XBOPUX 3 BaXKU-
mu onikamu. Bia nauienTis (n=435) 3 onikamu II-6-1ll cTyneHs Buginsav wramuv A.baumannii B paHHivi nepioa nicss onikoBoi Tpasmu
nepes aHTubakTepiaibHOI0 Teparieto. llayieHTam, siki 6pann y4acTsb y AOCHILXEHHI, MPOBOANIN CTaHAAPTHE XipypriyHe, KOMI1IeKCHe
3arasbHe i MicLeBe JiikyBaHHs1 y HeobxigHOMYy 06Cs3i BiarnoBiaHO A0 MPOTOKOJIB JIIKYBaHHS LibOro 3axBoptoBaHHs. Beboro B 2011-
2016 pp. 6yno BugineHo i BusBaeHo 222 kniHivHux wramis A.baumannii. YyTamsicTe KniHi4HnX wramiB A.baumannii 4o Takmx bera-
JIaKTaMHUX aHTUOBIOTUKIB, SIK. aMlilmIiiH-Cy/ibbakTaMm, aMOKCULNIIIHY-KaaByaaHarT, ninepaumnniHy-Ta3obaktam, LegornepasoHy-Cyib-
bakTam, iMineHem, MeporeHeM, BU3Ha4am 3a 4OMOMOIro CTaHAapTHUX MIKpOBIOOriYHUX METOLIB (IKICHWUV ANCKO-AnN@Y3iviHni Ta
KIZIbKICHWVE METOL ABOKPATHUX CEPIVIHNX PO3BEAEHDL). BUKOPUCTOBYIOYM CTATUCTUYHI METOAM, MPOBEAEHO MAaTEMATUKO-aHaITUYHE
POrHO3yBaHHS pPeasibHOI YyTIUBOCTI LwTamis A. baumannii 40 Uux aHTUOIOTUKIB 3 BUKOPUCTAHHSIM JliLLeH30BaHNX KOMIT'IOTEPDHUX
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nporpam "STATISTICA 7"; "Matlab 7.11". Pe3ynbratu 4OCNIAXEHHS 1POAEMOHCTPYBAIN HU3bKY YYT/IUBICTb KIHIYHUX LUTAMIB
A.baumannii o BuB4YeHux 6eta-nakTaMHuX aHTMbIOTUKIB. BCTaHOBAEHO 3MiHY MPO®iNio HyTAnMBOCTI aHTMbioTukiB A.baumannii B
2011-2016 pp. Takum 41HOM, NepeBaxHa 6ibLIiCTb LWTaMiB Maiv HU3bKY YyT/IMBICTb A0 Legornepa3oHy-cyibbaktamy (55,6%),
imininemy (57,1%) Ta meponeHemy (52,8%). Y avHamili 4OBEAEHO rTPOrHOCTUYHE 3HVIXKEHHS YyT/IMBOCTI B KJIHIYHUX I30/19TIB aluHe-
TObakTEPIvi 40 aHTUbIOTHKIB. YyT/mBicTb A.baumannii 4O aMOKCULMIIHY-KAaBynaHaTy 6yna rnocTiviHo HU3bkol (MeHwe 13,3%) i
3HaYyHO 3HU3nacs [0 uegornepasoHy-cyabbaktamy (25,0%). 36inbLLUeHO CTivikicTb Lboro 30yaHuka 4o imineHemy (4o 75,0%),
meporieHem (Ao 84,3%). Y Toii xe Yac, BU3Ha4Yaam rnocTyrnoBe BiAHOBJIEHHS YyT/IMBOCTI A.baumannii 40 amniyniiHy-cyiLbakTamy
(Bia 3,4% no 70,2%). A.baumannii, 30yaAHUKYN IHPEKUIVIHUX YCKIaAHEHb Y NauieHTiB 3 ornikamu, XapakTepu3yBaincs 3HUXEHHSIM
YYTIMBOCTI A0 iHIGITOP-3aXULLIEHNX MEHILMIIHIB, KPIM aMriiluuniiHy-cyibbakTaMmy Ta KapbarneHemiB, Lo CBIgYNIIO PO iX HU3bKY
egeKTUBHICTb NPOTU AaHoro 30YAHVKA.

KniovoBi cnosa: Acinetobacter baumannii, aHTubioTuku, Y4yTaUBICTb, PE3UCTEHTHICTb, OMIKU.

Haravivyk B.U., Hazapyyk A.A., Ocaguyyk H.U., MNannii [. B., Hasapuyk .., KoeHnr E., Copokoymosa J1.K.,
lonuyap O.0.

UCCNEOOBAHUE YYBCTBUTEJIBHOCTU K AHTUMUKPOBHLIM MPEMNAPATAM ACINETOBACTER BAUMANNII
KAK BO3BYAUTENEA UHDEKLUMUOHHBLIX OCNOXHEHUM Y BONMbHLIX C TAXENLIMU OXOrAMU

AHHOTauMs. B Halie Bpemss aHTUOMOTUKOPE3NCTEHTHbIE KIMHUYEeCKne LTammMmbl Acinetobacter baumannii OTHOCAT K BegyLum
BO30YANTENAM MHGEKLIMOHHBLIX OC/TOXHEHWE Y BO/IbHbLIX C TAXE/bIMU OXOramu. 3T0 3HAYNTEbHO YC/TOXKHAET JIeHeHUe Takux
nauyneHToB v TPeByeT yriyb1eHHOro N3y4eHus C NMporHOCTUYECKUM ONMPEneIeHNEM AUHAMUKN aHTUMUKPOOHOU 3@@EKTUBHOCTH
aHTNbaKkTepnaibHbIX CPEACTB. Llenb uccnenoBaHus 3akn4anach B N3y4eHun 4yBCTBUTEIbHOCTU K aHTUOMOTHUKAM KJTMHUYECKUX
un3onaToB A.baumannii kak Bo30yaANTenel MHGEKLUNOHHbIX OCIOXKHEHWIT y BOJIbHbIX C TSXeNbiMu oxoramu. OT naumeHToB (n=435)
¢ oxoramu II-6-1ll creneru, Buiaensnu wrammbsl A.baumannii B paHHWE nepunos rocae OXoroBow TpaBMbl Nepes aHTMbaKkTepuasib-
Hovi Tepanunedi. layneHTam, KOTopbIe MPUHUMAaAN y4acTue B UCCAEA0BaHNN, MPOBOANIN CTAHAAPTHOE XUPYPrn4eckoe, KOMIiieK-
CHOe obLyee n MEeCTHOe Jle4eHne B HeobxoauMoM O0bbeMe COriacHoO MpoToKosIam ie4eHuss aToro 3abonesarHus. Becero B 2011-
2016 rr. 6b1710 BbIJ€/IEHO U BbIIBJIEHO 222 KIIMHUYECKUX LWTaMMOoB A.baumannii. YyBCTBUTE/bHOCTb KJIMHUYECKUX LLITAMMOB
A.baumannii k Takum 6€Ta-1aKTaMHbIM aHTUONOTUKaM, Kak: aMnLNIIMH-CYIbbakTamM, aMOKCULMIIMH-KAaByAaHaTt, nunepawmsi-
JINH-Ta3006aKkTaMm, Le@porepas3oH-cyibbakTam, UMUMEHEM, MEPOrNEHeM, OrpPeLnessi/iv C MOoMOLLbIO CTaHAaPTHbIX MUKPOOWOIOr-
4eCKUX MeToAoB (Ka4eCTBEHHbIN ANCKO-ANPPY3HbIV METOL, KOJIMYECTBEHHbLIVI METOA ABYKPAaTHbIX CEPUHbIX Pa3BELEHUI).
Hcrionb3ysa ctatnctndeckne MeTonsbl, npoOBEAEHO MATEeMATUKO-aHAINTUYECKOe POrHO3UMPOBaHNE PeasibHOUM Y4yBCTBUTEbHOCTU
wrammoB A.baumannii K 3TUM aHTNONOTUKAM C UCI0JIb30BaHNEM JINLEH3NPOBAaHHbIX KOMIbIOTEPHbLIX rporpamm "STATISTICA 7';
"Matlab 7.11". Pe3ynbTarsl nccnenoBaHuns rnpoaeMOHCTPUPOBAIN HU3KYIO YYBCTBUTE/IbHOCTb KIIMHUYECKUX LLUTaMMoB A.baumannii
K U3Yy4eHHbIM 6EeTa-/1aKTaMHbIM aHTUONOTUKaM. YCTaHOBIEHO N3MEHEHNEe rPpoguis YyBCTBUTE/IbHOCTU aHTMOMOTHKOB A.baumannii
B 2011-2016 rr. Takum obpa3om, riogasrisiiouiee 60/bLNHCTBO LUTaAMMOB UMEsIN HU3KYI0 YYBCTBUTE/IbHOCTb K Liegornepa3oHy-
cynbbaktama (55,6%), umurniuHemy (57,1%) n meporieHemy (52,8%). B anHamuke [0Ka3aHO MPOrHOCTUHECKOE CHUXEHUE HYB-
CTBUTENIbHOCTU B KIIMHUYECKNX U30JISITOB aLnHeTobakTepuii K aHTbnotukam. YyBcTBuTesibHOCTb A.baumannii K aMOKCALMINHAE-
KksaBynaHarta Oblia MOCTOSIHHO HU3Kovi (MeHee 13,3%) v 3HaynTesibHO CHU3MAach A0 LegornepasdoHa-cyibbaktama (25,0%).
[ToBbilLIeHNE YCTOMHYNBOCTM ITOr0 BO30yAnTENSS K uMuneHemy (75,0%), mepornieHemy (84,3%). B 1o xe Bpems, onpeaensim
1OCTEerneHHoe BOCCTaHOB/IEHNE YyBCTBUTE/ILHOCTM A.baumannii Kk amnuyniinHy-cyabbaktamy (ot 3,4% no 70,2%). A.baumannii
Kak BO30yaANTENN UHPEKLMOHHBIX OCIIOXHEHWE Y NauneHTOB C OXOraMu, XapakTepu3npoBaIncs CHUXEHUEM YYBCTBUTEIbHOCTU K
UHIMOUTOP-3aLUMNLEHHBIM TEeHULNTIMHAM, KPOMEe aMInuuuI/InHa-cyabbaktama, u kapbarneHemoB, YTO CBUAETEIbCTBOBA/IO 00 ux
HU3KOU 3pPEKTNBHOCTYN MPOTUB AaHHOrO BO30YANTESIS.
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