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CKPAREHHUIE

A. - Acinetobacter

/10 - npyra oneibema

ECBJI - 6era-nakramase IpOIIMPEHOT CIIEKTPa

JHUJI - jenuiHAIIC THTCH3UBHOT JICUCHa

MDbJI - metano Gera-nakramase

MUK — myuHUMaTHAa THXUOUTOPHA KOHIICH-
Tparmja

P - pe3ucTeHnuja, OTIOPHOCT

C - CEH3UTHUBHOCT, OCETJLUBOCT

CAXKETAK

Bakrepuje pona AnmHerobakTep, a HOceOHO
BpcTa Acinetobacter baumanii, cy jenan o Haj-
3Ha4YajHUjUX Y3pOuHHKa MH(EKIHje KO UMYHO-
KOMIIPOMUTOBAHUX TMaldjeHaTa y OOJIHUYKUM
yCII0BHMA.

usb uctpakuBama je OMo aa ce yTBpAU Ha

Koje aHTHOMOTHKe OakTepuje poia AIMHETO-
OakTep, U30JI0BaHe y OpuceBMMa MHPHULIUPAHUX

ABBREVIATIONS:

A. - Acinetobacter

OD - other departments

ESBL - extended-spectrum beta-lactamase
ICU - intensive care units

MBL - metallo-beta-lactamase

MIC - minimum inhibitory concentration
R - resistance

S - sensitivity

ABSTRACT

Bacteria of the genus Acinetobacter, espe-
cially species Acinetobacter baumanii, is one of
the most important causes of infection in immu-
nocompromised patients in hospital.

The aim of this study was to determine sus-
ceptibility of Acinetobacter species isolated from

Konmaxm: Viana Pocuh
Kueza Muomma 2/2-4, 34000 Kparyjesaig
e-mail: drivanarosic@gmail.com



16 HBana Pocuh, Huxona Pocuh, Cro6ogan Cumosuh

pana manujeHata Kmuawmukor nentpa Kparyje-
Ball TIOKa3yjy HajBelly OCETJBHBOCT, Kao U J1a ce
YCTAaHOBH Jia JIM TIOCTOjH pa3nuka usmely in vi-
1r0 OCETJFUBOCTH Y jeMHULAMAa WHTCH3WBHOT
Jeyema W APYTMM, XHUPYPUIKMM KM HWHTEpHU-
CTUYKHUM, OJCJbEHIMA.

PerpocnextuBHO je anammsupano 220 Opu-
ceBa paHa maugjeHata KiIMHUYKOr LEHTpa ToO-
koM 2011. rogune, y KojuMa je U30JI0BaHa CaMO
Oaktepuja poga AunuHeroOakrep, U mpaheHa je
IBCHA OCETJBHBOCT Ha KapaKTEPUCTHUYHY HalleTy
aHTUOHMOTUKA.

Hajsehy edukacHoct in vitro npoTus n3omna-
Ta aMHETO0AaKTePa y CBUM aHaJM3UPAHUM Opra-
HU3ALMOHUM jenuHunama KimmHuukor neHTpa cy
MOKa3alyd aMIMLWINH ca CylTOaKkTaMmoM, KOJIH-
CTHH W TUTeUUKIMH. JIeKOBM Ha Koje cy camo
MOHEKH M30JaTH ALMHETO0aKTepa OCETIHUBH CY
KO-TPUMOKCA30JI, aMHUKallH, UMUIIEHEM U Me-
poImeHeM.

AnmnerobakTep mokasyje HajBelly oceTsbu-
BOCT in Vitro Ha aMIUIMIUH ca CyJIOaKTaMoM,
KOJTUCTUH W TUrenukKiInH. OCeTJbUBOCT M30i1aTa
Anmnero0akTepa Ha aHTHOMOTHKE je Mambe
W3paKeHa y jeAMHUIIaMa HHTEH3UBHOT JIeueha y
OZHOCY Ha JpyTa OlleJbeba.

Kayune peuu: Acinetobacter species, nage-
KIIMja paHe, Pe3UCTeHIIN]a, n300p aHTHOMOTHKA

YBOJ

VY nanamme BpeMe MyJITH-PE3UCTEHTHE OaK-
TepHje MpeACTaB/bajy MAaTOTEHE Yhja je BEnKa
OTHOPHOCT Ha aHTUOMOTHUKE OMACHOCT, alld M
BEIMKA H3a30B Yy CBAaKOJHEBHOM KIMHUYKOM
pany. ['oguHama cy GakTepuje poma TCEYI0MO-
HAac BaXWJIC 3a HajOTIIOpHH]E, alli ce Y MOCcie/-
10j JelleHnju Hajsehn mopact pe3ucrenuyje oe-
Nexu Koj 6aKTepuja poga AIMHETOOaKTep .

Bakrepuje pona anHETOOAKTEp CYy CTPHKT-
HO aepoOHM TIpaM-HEraTHBHH KOKO-OamuiH.
I'maBHM mpencTtaBHUK pofa je Bpcra A. bauma-
nii. Y OONTHUYKUAM yCJIOBHMA 4€CTO KOHTaAMHUHU-
pajy Katerepe M OINpeMy 3a MEXaHWYKY BEHTH-
nanujy. OTyga cy BpJIO 4eCTO MOBE3aHU ca YpH-
HapHUM HH}eKnujama, uH}eKnujama paHe,
MHEYMOHMjaMa, ali U OaKTepujeMujaMa U Me-
suaruTHcOM”. KomoHmsammja u uH(ekmmja ce
JaKO TEIIKO pa3iHKyjy, a Kao (aKkTopH pH3HKa
3a HacTaHaK MH(QEKIHje OBOM OaKTepujoM ce
HABOJE: IyTOTPajHO OOTHHYKO JieueHme, MpHjeM
y jeIMHHIy MHTEH3UBHE HEre, CpoBoleme Xu-
PYPLIKHX TIpOLEAypa, H3I0KEHOCT AaHTUMHU-
KpOOHUM JIEKOBMMA, KOpHIINEHE LEHTPATHOT
BEHCKOI' KaTeTepa, MPETXOAHA XOCIUTAIN3alNja

swabs of inflamed wounds to antibiotics. The
study was conducted in several departments of
the Clinical Centre "Kragujevac" through retro-
spective analysis of 220 Acinetobacter species
isolates from surgical wounds in 2011.

The isolates of Acinetobaster species were
mostly sensitive to ampicillin-sulbactam, colistin
and tigecycline in all hospital departments that
were surveyed. Only minority of the isolated
Acinetobacter species were susceptible to co-
trimoxazole, amikacin, imipenem and/or mero-

penem.

Antibiotics with the highest in vitro efficacy
against Acinetobacter species were ampicillin-
sulbactam, colistin and tigecycline. Highly resis-
tant Acinetobacter species were more frequently
isolated from patients in Intensive Care Unit.

Key words: Acinetobacter species, wound
infection, resistance, choice of antibiotics

INTRODUCTION

Nowadays, multi-drug-resistant bacteria are
pathogens with high resistance risk, but also a
great challenge in everyday clinical practice. For
years, the bacteria of the genus Pseudomonas
were considered to be the most resistant, but in
the last decade, the largest recorded increase in
resistance was among bacteria of the genus
Acinetobacter’.

Bacteria of the genus Acinetobacter are
strictly aerobic gram-negative coccobacilli. The
main representative of the genus is the species A.
baumanii. It usually contaminates catheters and
equipment for mechanical ventilation in hospi-
tals. Therefore, it is often associated with urinary
tract infections, wound infections, pneumonia,
bacteremia and meningitis. *' The colonization
and infection are very difficult to distinguish, as
the risk factors include prolonged hospitalization,
admission to an intensive care unit, implementa-
tion of surgical procedures, exposure to anti-
microbial drugs, use of central venous catheters,
previous hospitalizations and local colonization
in susceptible patients™.
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1 JIOKaJIHa KOJ'IOHI/IBaLII/Ija KOO MHpcaucCrionrupa-

. 34
HUX TalyjeHara .

Acinetobacter nMa criocOOHOCT Aa TPEKUBU
Iy’)Ke BpEMEHCKE NEepHOAC Ha MOBPIIMHU Tpe-
Mera. OBa OakTepHja pacmonaxe OpOjHUM Me-
XaHU3MUMa pE3UCTEHIHje TOYEeB OJf EH3MMa
KOju pasapajy [-JIaAKTaMCKH TPCTEH, MPEKO Mo-
nuduKanuje eH3uMa MPOTHB aMUHOTIIMKO3HUIA U
W3MEHE MECTa Be3MBamba XWHOJIOHA, 10 TPOMEHE
pasHUX MeXaHuW3aMa eIMMUHalMje JIeKOBa U
CHOJbAIILUX MEMOpPAHCKHX NMPOTEHHA, TAKO 1a
je Tepanuja uH}peEKUHja AIUHETOOAKTEPOM
HeyoOu4ajeHa u Henpeauausa. HaOpojanu me-
XaHU3MHU TI0jeJUHAYHO WJIH y CajiejCTBY MOTY
VUUHUTH ALMHETO0aKTep MYITHPE3UCTEHTHUM
Ha aHTHOHMOTHKE. MH(pexumje y GONHHUKHM
YCIIOBHMa OBAaKBUM MYJTHPE3UCTEHTHUM COje-
BMMa JOAATHO OTEXaBajy MHaue TEIKy KIU-
HUYKY CIHKY NalyjeHaTa, IoceOHO y jeArHuIa-
Ma HMHTEH3MBHOI Jieuewma, Npoxyxasajyhu
XOCTIUTaNM3anujy, u nosehasajyhn MopranuTer.
Mopranurer nmangjeHaTta Je4eHUuX y OOMHUYKUM
yciaoBruMa, ca nHpeKIrjaMa AnHHEeTo0aKTepoM,
je 8-23%, a y UHTEeH3UBHO] YaK U Yy PAacIOHYy Of
10-43%"’. Hepaumonansa npuMeHa aHTHOHO-
THKa CBAKaKO JOJATHO JONPHUHOCH TI0jaBH MYJ-
THPE3UCTEHTHHX cojeBa bakTepuja’”. KapGere-
HEeMHU cy Oyro Owin KopuliheHW Kao cTaHAapn
3a Tepanujy uH(peKrja n3a3BaHUX MYJITHPE3U-
creHTHUM Oakrtepujama. Kaga je y muramy pe-
3UCTEHIMja AIMHETOOAaKTepa Ha MEPOICHEM,
oHa je 2000. romune Owna 17,4%, y mepuonmy
2000-2005. je Bapupana u3mehy 11,0-20,7%, na
6u 2007. ronnne uzHocuia 48,8%, a 2008. ro-
muHe yak 57,4%'. Hemro 6osba cuTyamuja je ca
WMHUIICHEMOM Ha KOjH je pe3ucTeHnHja AIuHe-
tobakTepa 2000. ronuHe n3Hocuia 8,8%, y me-
puoxy 2000-2005. je Bapupama wusmehy 2,7-
14,5%, na 6u 2007. roquae nopacna Ha 37,2%, a
2008. romune yak Ha 47,9%'. Ilopact pesucTen-
1yje alMHeTo0aKTepa 1 KOHTPOBEP3€E y TperMa-
HY W TyMayewy H3ojaTa OWiM cy MOTHB Ja ce
CIIpOBEZIC OBa CTYAHja.

usb uctpakuBama je OMo aa ce yTBpAU Ha
Koje aHTHOHOTHKe OakTepuje poia AIMHETO-
OakTep, U30JI0BaHe y OpuceBMMa MHPHULIUPAHUX
pana y Knuanukom nentpy y Kparyjesuy, moka-
3yjy HajBehy OCETJBUBOCT, Kao U J1a CE YCTAaHOBU
Jia JI1 TIOCTOjH pasiuKa u3Mely in vitro oceTsbu-
BOCTH y jeIUMHHIIAMA WHTCH3WBHOI JIeUeHa U
OPYTHM, XUPYPLIKAM M MHTEPHUCTHYKUM, OZc-
JbEHBHIMA.

Acinetobacter has the ability to survive long
periods in the environment. The bacteria have a
lot of mechanisms of resistance: enzymes that
destroy the B-lactam ring, modification of the en-
zyme against aminoglycosides, changes of bind-
ing places for the quinolones, changes in various
mechanisms of antibiotic removal and changes in
outer membrane proteins for which antibiotics
bind. Treatment of Acinefobacter infections is
difficult and the outcomes are unpredictable. The
abovementioned mechanisms of resistance can
make certain species of bacteria mono- or multi-
resistant to antibiotics. ! Hospital infections with
multi-resistant strains further compromise clini-
cal condition of a patient, especially in intensive
care unit, prolonging hospitalization and some-
times causing death. Mortality among hospital
patients with infection caused by Acinetobacter is
8-23%, but in intensive care is even higher and
range from 10-43%.%’. Inappropriate use of anti-
biotics certainly contributes to multiresistance of
bacteria®*. Carbapenems were used as a standard
for the treatment of infections caused by multire-
sistant bacteria. Resistance of Acinetobacter to
meropenem, in the literature, during the year
2000 was 17.4%, during the period 2000-2005 it
varied from 11.0 to 20.7%, during the year 2007
it was 48.8%, while in the year 2008 it was
57.4%!.
imipenem where Acinetobacter resistance in the

The situation is slightly better with

year 2000 amounted to 8.8%, during the period
2000-2005 it varied from 2.7 to 14.5%, in the
year 2007 it was up to 37.2%, while in the year
2008 it was 47.9%'. Increase in Acinetobacter re-
sistance, controversies in the treatment and inter-
pretation of the isolates were motives to analyze
the results of susceptibility testing.

The aim of this study was to determine pat-
tern of Acinetobacter resistance to antibiotics
among isolates from inflamed wounds in the
Clinical Centre in Kragujevac.
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MATEPHUJAJI U METOJIE

Cryomja cnaja y BpCTYy JECKPUITHBHUX
CTy/HWja mpeceKa, 1 3aCHOBaHa je Ha PeTpoCIeK-
TUBHOM yBHIY y 0a3y nmogaraka Ciryx0e 3a MH-
kpobuonornjy Kinnuke 3a mH(pexkTuBHE OoOIe-
cru Knuanukor nentpa y Kparyjesny. Ananu-
3upaHo je ykymHo 220 OpuceBa TOKOM Iiele
2011. rogune, ox 4dera je Ouno 194 Opuca omne-
paTHBHE paHe u 26 OpuceBa APYrUX BpCTa paHa.
U3 cBux OpuceBa je uzoinoBaHa caMo Oakrepuja
poxma AumHETOOaKTEp, TO jecT, paauio ce O
YHCTUM KyJlTypama oBe Oakrepuje. U3 jequanna
WHTEH3UBHOT Jicucmka je y3ero 84 Opuca, a 136
OpuceBa MMOTHYE Ca CBUX OCTAIMX XUPYPLIKHX U
WHTEPHUCTHYKUX OJIeJbCHba.

V3eru OpuceBH paHa Cy cTaHIapIHO 3aceja-
Hu Ha MacConkey arapy u Blood agar plate-y.
[TotoMm cy makTo3a HeraTUBHE KOJIOHHU]jE MHOKY-
JMpaHe Ha cTaHAapAHe OMOXeMHjCcKe MOIIOore 3a
naentudukannjy (Kligler iron agar, Simmons
citrate agar, Urea Christensen agar, Peptone
bacterial water analysis). Hakon tora je ypahen
TECT OKCHJA3e 3a I'paM HeraTHBHE HedepMeH-
tumryhe 6akrepuje, jep cy Oakrepuje pona Anu-
HeToOaKTep OKCcHIa3a HETaTHMBHE W Ha MHKpO-
CKOIICKOM TpenapaTy ce Bujae kao I'pam Hera-
TUBHE KOKe (ocTaye 0akTepuje Koje Cy 10 OBOT
HUBOA Ja0OpaTOPHjCKOT HWCIHTHUBama Ouie
ciuyHe OakTepujama pona AuuHeToOakTep cy
Oammn). JlepuHuTHBHA WACHTU(UKAIU]A, O
HUBOA BPCTa, ce OCTHKe Burtek-2 anapatom, y3
kopuihemwe ['pam HeraTuBHH TecT KUT Butek-2
uaeHTHUKAMOHNX Kaptuua'. Y Kiuauukom
neHTpy y Toky 2011. roqune nuje pahern Double
disc synergy test (TecT 3a HETEKUH]y Ty4cHa
ECBJI u MBJI), kao au Combined disc diffusion
test (TecT 3a joka3zuBame camo MBJI).

OcerspuBOCT OakTepuja pona AunHeroOak-
Tep je MCIUTaHA Ha CTaHAApAHY MaJleTy aHTH-
OMOTHKA: aMIIULMINH ca CylO0akTamoM, mede-
nuM, KapOarmeHeMH (MMHUTICHEM M MEpOINECHEM),
¢yopoxuHOnoHu (OQIIOKCALUH, LUMPOQIIOK-
callMH ¥ JEeBO(IOKCALUWH), aMHHOTIUKO3UIN
(aMUKaMH HM HEOMHIHH), KO-TPHMOKCA30I]
(cyngpameToKca3on-TpUMETONPHUM) M TeTpalu-
KIMHHA. TecTupame n3ojaTa y Morjiefy Ocesbu-
BOCTM Ha KOJHCTHH M THTEHMKINH je paheHo
caMoO KOJ MYJITHUPE3UCTEHTHHX cojeBa. Huje
Oouno moryhHocTH ma ce u3Mepe MHHHMAJIHE
WHXMOUTOpPHE KOHLEHTpalMje aHTUOMOTHKA.
HoOujenn mofauy Cy aHAIW3UPaHU JECKPHII-
TUBHOM CTaTHCTHKOM, y3 Kopumheme Xu-KBa-
JpaT TecTa.

MATERIAL AND METHODS

The study was designed as a descriptive
cross-sectional study based on a retrospective
data from the Department of Microbiology at
Clinic for Infectious Diseases, Clinical Centre
Kragujevac. In the study, we analyzed a total of
220 swabs with isolated Acinetobacter through-
out the year 2011, 194 being taken from surgical
wounds, and 26 from other types of wounds. In
total, 84 swabs were taken from intensive care
unit, and 136 swabs from all other hospital
wards.

Wound swabs were taken in a standard way,
and then streaked on MacConkey agar and Blood
agar plates. Then, lactose negative colonies were
transferred to specific biochemical plates for
identification (Kligler iron agar, Simmons citrate
agar, Christensen Urea Agar, Peptone bacterial
water analysis). After that, oxidase-test was done
in gram-negative non-fermentative bacteria, be-
cause Acinetobacter is oxidase negative and
could be seen under microscope as Gram-nega-
tive coccus (other bacteria were bacilli similar to
Acinetobacter). Definitive identification to the
level of species was achieved by Vitek-2 ma-
chine, using the Gram-negative test kit Vitek-2
identification cards®. During the study period
Double disc synergy test (test for detection of
ESBL and MBL secretion) and Combined disc
diffusion test (test for the MBL secretion) were
not carried out.

Susceptibility of Acinetobacter was tested to
commonly used antibiotics: ampicillin with
sulbactam, cefepime, carbapenems (imipenem
and meropenem), fluoroquinolones (ofloxacin,
ciprofloxacin and levofloxacin), aminoglycosides
and co-trimoxazole

amikacin neomycin),
y

(trimethoprim-sulfamethoxazole) and tetracy-
cline. It should be noted that the testing of
colistin and tigecycline was done only in multire-
sistant strains. The obtained data were analyzed
by descriptive statistics, and the chi-square test

was used for comparisons.
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PE3VJIITATH

Y Kmmuuukom nentpy "Kparyjesan” je To-
koM 2011. rogune ypaheno ykynHo 51034 mu-
KpOOHOIIOIIKMX aHaiu3a of Kojux je y 1192
(2,36%) n3onmoBaHa camo OakTepHja poxa Anwu-
HeTroOaKTep, TO jecT, Paguiio ce O YUCTHM KyJI-
Typama oBe Oakrepuje. AnnHETOOaKTep je
Hajuemhe W30JI0BaH y jeAMHUIIAMA MHTCH3HBHE
Here, u T0 y 849 cnyuajeBa (71,22% cBux aHa-
JM3a y KOjuMa je HW30JI0BaH aluHeToOaKTep
ogHocHO 1,66% cBux anamm3a ypaheHUX Yy
Cayx6u 3a mukpobuonorujy) Tokom 2011. ro-
muHe. Ha ocramum ogessemnma  KimHuukor
uentpa y KparyjeBny Oakrepuja poma AnuHe-
ToOakTep je m3onoBaHa y 343 cmyuaja (28,78%
1j. 0,67%). On cBux n3onara AunHerobakrepa y
YHCTOj KyNTYpH, BUX 220 je moTeKIIo u3 HHPH-
nupaHux pana (18,46% cBux aHanu3a y KOjuMa
j€ M30JI0BaH allMHETO0AKTED).

VY Opucy onepaTuBHE paHe Koja je HHpHLIU-
pana 110 motBpae nuHpeKrje AnnHeTo0aKTepOM
je mouwo xon 194 manmjenta (88,18% cBux
OpuceBa paHa y KojuMa je M30JI0BaH ALMHETO-
Oaktep). Hajuemhe je AumneroOaktep H30I110-
BaH y lleHTpanHO] jeAWHUIM WHTCH3WBHE HEre
Knuanukor mentpa, mu 10 y 74 ciydaja
(33,64%), nok je y MHTEH3MBHO] HE3H YPIeHT-
Hor 1leHTpa u3osioBad y 10 cmydajeBa (4,55%),
LITO YMHH YKYIHO 84 M3071aTa O ManyjeHara u3
jenuaMIa nHTeH3UBHUX Hera (38,19%). Ha ceum
OCTaJIUM OfeJbehHMa je AIIMHETO0AaKTEp H30I10-
BaH y 110 cnyuajeBa (50%). Ocrane ananu3upa-
He BpcTe paHa (26 ananuza Tj. 11,82%) cy Oue:
pana mynka (11 1j. 5%), cronana (9 1j. 4,5%),
norkonennue (4 T1j. 1,8%), mexyburyc (1 T1j.
0,45%) wu Oyna mocne onexkormHe make (1
1j.0,45%) (cnuka 1).

AnmnerobakTep je mokazao HajBehy ocert-
JbUBOCT Y CBUM OPraHU3allMOHMM jeAMHHUIIAMa
Ha KOMOMHANW]y aMIIUIIINHA Ca CYJI0aKTaMoM,
u 10 'y 83,9% ciy4ajeBa y jeAMHWIIaMa HHTEH-
3UBHOT Jedewa, U 'y 94,7% ciydajeBa Ha OCTa-
JUM oneJbelbuMa. 3HauyajHa OCETJBUBOCT je 3a-
OcnmexxeHa Ha KOMMCTHH (kon 72,7% w3onata) u
Ha TUTEHUKIHN (Kon 62,5% wu3onarta) y jeauHU-
[laMa MHTEH3UBHE HEre, 0K Cy M30JIaTH ca OCTa-
JNX OfieJbeha OMIIM OCETJHUBU HA OBE aHTHOHO-
tuke y 100% ciydajeBa. Op jiekoBa Ha Koje ce 'y
MOjeAMHUM CIIy4ajeBUMa MOXKE padyHaTh CcCy
uedenum (23,0% usomnara je OCETJHUBO Y jeau-
HUIlaMa UHTEH3UBHE Here, u camo 20,3% je oce-
TJBUBO Ha JPYTHUM OJEJbEHHMa), KO-TPHUMOKCA-
301 (14,9% w3onata je 0ceTJbUBO y jeINHUIIAMA
WHTEH3UBHE Here, U 27,1% n3onara Ha OpyruM
onebebMa) U amukanmH (9,2% wu3onara je

RESULTS

During the year 2011 in Clinical Center Kra-
gujevac there was a total of 51034 microbiologi-
cal analyses with 1192 (2.36%) isolates of bacte-
ria belonging to the genus Acinetobacter. The
Acinetobacter was the most frequently isolated
bacteria in the ICU, in 849 cases (71.22% of all
analyzes where the Acinetobacter was isolated or
1.66% of all analyzes performed in the Depart-
ment of Microbiology). At other departments,
surgical and internal medicine, Acinetobacter
was isolated in 343 cases (28.78% or 0.67%, re-
spectively). Acinetobacter was isolated from the
wound smears in 220 cases (18.46% of all ana-
lyzes where the Acinetobacter was isolated).

In 194 patients with Acinetobacter isolated
from a surgical wound the infection was con-
firmed (88.18% of all wound cultures where the
Acinetobacter was isolated). These were central
intensive care unit patients with 74 swabs
(33.64%), and Emergency Center intensive care
patients with 10 swabs (4.55%), for a total of 84
ICU swabs (38.19%). The total of 110 surgical
wound Acinetobacter isolates were from all other
hospital departments (50%). Acinetobacter was
isolated from the other types of wounds (26
analysis or 11.82%) in the following cases: um-
bilicus (11 or 5%), foot ulcer (9 or 4.5%), lower
leg ulcer (4 or 1.8%), decubital ulcer (1 or
0.45%) and hand burns (1 or 0, 45%) (Figure 1).

On the hospital level, isolates of Acineto-
bacter were the most susceptible to combination
of ampicillin with sulbactam (83.9% in intensive
care units, and up to 94.7% in other depart-
ments). After ampicillin with sulbactam, the
highest susceptibility of Acinetobacter in 1CU
was demonstrated to colistin (72.7% of suscepti-
ble isolates) and to tigecycline (62.5% of suscep-
tible isolates), while in the OD susceptibility to
either of the two drugs was 100%. The drugs that
were somewhat active against Acinetobacter are
cefepime (23.0% of susceptible isolates in the
ICU, and paradoxically 20.3% of susceptible
strains in OD), co-trimoxazole (14.9 % of sus-
ceptiblity in ICU, 27.1% of susceptibility in OD)
and amikacin (9.2% in the ICU, 15% in the OD)
(Figure 2). Three of the Acinetobacter isolates
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OCETJBMBO Yy jeIWHHUIIAMa HHTEH3WBHE Here, U
15% w3onata Ha JOpyruM ojesbemuMa) (CIuka
2). Kon 3 uzonara (1,36%) panuio ce 0 MyiITH-
pe3UCTeHTHOM AnuHET00aKTepy KOju je OMo pe-
3UCTEHTAaH HA CBE TECTHpPaHE aHTHOHOTHKE.

Ynopehyjyhu ocerpuBocT AnmHerobakTepa
Ha aHTHOWOTHKE (Tabenma 1) yodyeHO je ma mmo-
CTOjH OYMIJIENHA pa3iiika HU3Mehy u3onara u3
jeAMHUIA WHTEH3WBHE HEre M M3oiaTa ca Jpy-
THX ofleJbemha, Iae je ocersbuBocT Beha. CtaTu-
cTUYKH 3HadajHa (p<0,05) pasnuka y oceTbHBO-
cTi AuMHeTo0aKTepa Ha aHTUOMOTHKE TIOKa3aHa
j€ 3a aMIUIMINH-CYIO0aKTaM, KOJIWCTHH, THIe-
LUUKINH, KO-TPUMOKCa30j, UMHUIIEHEM, Meporie-
HeM, JIeBO(IIOKCALUH U TUNPO(IOKCALMH, a HE
U 3a nedenuM, TeTPalKINH, HEOMULIUH, aMU-
KaluH U 0()JIOKCALHH.

(1.36%) were multi-resistant to all antibiotics
tested.

Comparing the effectiveness of antibiotics
against Acinetobacter (Table 1) reveals that there
are obvious differences in terms of greater
susceptibility to antibiotics of isolates from DO
from ICU. The
differences in susceptibility of Acinetobacter to

compared to the isolates
ampicillin-sulbactam, colistin, tigecycline, co-tri-
moxazole, imipenem, meropenem, ciprofloxacin
and levofloxacin were significant (p < 0.05), but
this was not the case for cefepime, tetracycline,
neomycin , amikacin and ofloxacin.

Cruxa 1. Bpcte paHa U3 KOjHX je H30JI0BaH AIIMHETOOAKTED

Bpcre pana (%)

4.1, 045045

5 1.82

88.18

O [TocTonepaTuBHA paHa
B [Iynak

O Pana cromana

O Pana notxkonenuue

B JlexyOutyc

O byna

Figure 1. The types of wounds from which Acinetobacter was isolated

Wound type (%)

41 045

Sl gy 045

88.18

@ Postoperative wound
B Umbilicus

O Foot wound

O Lower leg wound

B Decubitus

O Hand burns
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Cnuxa 2. OcerspuBOCT OakTepuja U3 pola AIMHETOOAKTEp N30J0BaHUX U3 Opuca paHe
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Figure 2. Susceptibility to antibiotics of Acinetobacter isolates from wounds
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Tabena 1. OcerspuBOCT OakTeprja U3 poJa AIMHETOOAKTEp M30JI0BAaHUX U3 OpHca paHe

Onesbeme JenMHMIIE MHTEH3UBHOT JICUCha Jlpyra ojiejbemba Craructuka
OceTspuBOCT C P C P
AHTHONOTHK 0poj % 0poj % 0poj | % 0poj % | x2-tect P

Awmmmummna+Cynoaktam 73 83,9 14 16,1 126 94,7 7 5,3 7,143 | 0,008

Komanctun 8 72,7 3 27,3 24 100 0 0 7,159 | 0,007
Turenuxiana 5 62,5 3 37,5 11 100 0 0 4,898 | 0,027
Hedermm 20 23,0 67 77,0 27 20,3 106 79,7 | 0,226 | 0,634
Ko-Tpumoxkcazon 13 14,9 74 85,1 36 27,1 97 72,9 | 4,467 | 0,035
Terpauukivx 12 13,8 72 86,2 19 14,3 114 85,7 0,011 | 0,918
Heomunun 12 13,8 72 86,2 27 20,3 106 79,7 | 1,527 | 0,217

AMUKaIuy 9,2 79 90,8 20 15,0 113 85,0 | 1,616 | 0,204

Hmurnenem 34 84 96,6 15 11,3 118 88,7 | 4,292 | 0,038

Meponenem 34 84 96,6 15 11,3 118 | 88,7 4,292 | 0,038

OdnokcanyH 2,3 85 97,7 2 1,5 131 98,5 | 0,186 | 0,666

8
3
3
JleBodhokcarua 2 2,3 85 97,7 18 13,5 115 86,5 | 8,033 | 0,005
2
0

Hunpodmoxcanuu 0 87 100 15 11,3 118 88,7 | 10,530 | 0,001
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Table 1. The susceptiblity of Acinetobacter isolated from wounds to antibiotics

Department ICU OD Statistic
Sensitivity/resistance S R S R
Antibiotic No % No No % No % X2-test p
Amp+Sulbactam 73 83.9 14 16.1 126 94.7 7 5.3 | 7.143 | 0.008
Colistin 8 72.7 3 27.3 24 100 0 0 7.159 | 0.007
Tigecycline 5 62.5 3 37.5 11 100 0 0 4.898 | 0.027
Cefepime 20 23.0 67 77.0 27 20.3 106 79.7 | 0.226 | 0.634
Co-Trimoxasole 13 14.9 74 85.1 36 27.1 97 72.9 | 4.467 | 0.035
Tetracycline 12 13.8 72 86.2 19 14.3 114 85.7 | 0.011 | 0.918
Neomycin 12 13.8 72 86.2 27 20.3 106 79.7 | 1.527 | 0.217
Amikacin 8 9.2 79 90.8 20 15.0 113 85.0 | 1.616 | 0.204
Imipenem 3 34 84 96.6 15 11.3 118 88.7 | 4.292 | 0.038
Meropenem 3 34 84 96.6 15 11.3 118 88.7 | 4.292 | 0.038
Levofloxacin 2 2.3 85 97.7 18 13.5 115 86.5 | 8.033 | 0.005
Ofloxacin 2 2.3 85 97.7 2 1.5 131 98.5 | 0.186 | 0.666
Ciprofloxacin 0 0 87 100 15 11.3 118 88.7 | 10.530 | 0.001
AUCKYCHJA DISCUSSION

Undekunje Oakrepujama poma ALMHETO-
Oaktep cy cBe yemhe y OONHUYKHM YCIOBHMA.
VYV Knuanukom nentpy y KparyjeBuy ce cBe
yemrhe u30i1yjy OakTeprje OBOT poja U3 MHOTHX
y30paka, a MoceOHO M3 CeKpeTa ONEepaTHBHUX U
Ipyrux paHa Koje cy HacTaje y OONHHYKUM
ycnoBuMma. C npyre crpaHe, U3 paHa HaKOH MO-
BpehuBama HacTaluM Yy BaHOOJNHUYKHM YCJO-
BHMa HHjCJHOM HUje U30JI0BaHa OaKkTepuja pona
Anmnerobakrep, 300r yera pox AuuHeroOakTep
HazuBaMo "0omHuYKNM Kiunama”. Kao dgakxropu
pHU3UKa 3a KOJOHU3alMjy W HMH(eKnuje ca Oak-
TepujamMa poaa AnnHeroOakTep BENUKY YJIOTY
UTpajy XOCHHUTaju3auuja y jeInHUIaMa MHTEH-
3MBHE HEre, XOCTIUTAIN3allHja Ha OfleJbemhUMa 32
JieYeHE ONEKOTUHA W Ha HEOHATOJOTUjH, JYXKH-
Ha XocnuTaim3anuyje (Iyxa ox 7 naHa), TacH-
pame IIEHTPAJIHOT BEHCKOr KaTeTepa M Ha3ora-
CTpUYHE COHJE, MPHUMEHa MEXaHWYKe BEHTHJIA-
uuje, u crama uMyHocympecuje’. Heke
XHpYpIIKE MHTEPBEHIHje (omepannje jeAmaka,
XenaToOMIMOMaHKpeaTHIHEe PETHje) Cy He3aBH-
cHHu (haKTOp pH3HKa 3a IojaBy OakTepuja poza
AnmHero0akTep y MHUKPOOHONOMIKUM H3071a-
tuma’. Kao y3pouHHK MHEKIHje OmnepaTHBHOr
MecTa OakTtepuje pona AnmHerobakrep cy Mehy
Haj3acTymbeHHjuM, ca 13% yuemha'®. Uemrhe
on AunuHeroOakTepa HH(EKIHje ormepaTuBHOT
MecTa u3a3uBajy camo Oaktepuje pona Ilceymo-
Monac (19%), Cradpunokokyc (18%, on uera je
80% pe3ucTeHTHO Ha MeTHLWINH) U KneOcujena
(18%)"°. Tlpumena aHTHOMOTHKA LIMPOKOT
CIIEKTpa, MoceOHO XMHOMOHA U IedajocmopruHa

Infections caused by bacteria of the genus
Acinetobacter were frequent in our hospital.
Acinetobacter was isolated mostly from surgical
wounds, which implies nosocomial character of
such infections. Among the risk factors for colo-
nization and infection of wounds with Acineto-
bacter the following were the most frequently re-
ported: hospitalization in the ICU, hospitalization
on the wards for the treatment of burns and neo-
natology, length of hospital stay (more than 7
days), installment of central venous catheter and
nasogastric tube, use of mechanical ventilation
and state of immunosuppression’. Some types of
surgery (surgery of the esophagus, operations on
liver, biliary tract or pancreas) are independent
risk factors for occurrence Acinetobakter in
wounds’. Bacteria of the genus Acinetobacter are
among the most frequent causes of surgical site
infections, with share of 13%'"°. More often, sur-
gical site infections are caused by bacteria of the
(19%),
(18%, of which 80% resistant to methicillin) and
Klebsiella (18%)". Overutilization of broad-

spectrum antibiotics, especially quinolones and

genus Pseudomonas Staphylococcus

third generation cephalosporins, leads to creation

of multi-resistant bacterial strains of Acineto-
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Tpehe reHepamyje, olaKmaBa HACTaHAK MYJITH-
PE3UCTEHTHUX cojeBa OakTepuja poaa ALMHETO-
6axTep’. OCHOBHE Mepe MpPEBEHIHje KOJOHHM3a-
uje W uHeKnuje ca ANWHETOOaKTepOM Cy
IIPaBUJIHA AHTHOHOTCKA IPODHUIAKCA U TEpaIHuja .

Y nobujeHuM pe3yaTaTMMa MHKPOOHO-
JIOIIKMX aHaji3a je YOUeHo Ja je HajBeha ceHsu-
TUBHOCT OakTepuja poaa AunuHeroOakTep Ha
KOMOMHALM]y aMIHOWIMH-CyJ0aKTaM, KOJHU-
CTHH W TUTenuKiInH. Heku npyru antubuoruum
Cy caMO CHOpPagYHO HCIOJbAaBAIH [IEjCTBO
npema oBoj 6aktepuju. OBo ce, Ipe cBera, 0JJHO-
CH Ha KOMOMHALIN]y KO-TPUMOKCA30JI, aMAKaLlUH
u kapOaneHeme. Ha ocrane aHTHOHOTHKE Ha KOje
jeé TecTHpaHa OCETJBUBOCT OakTepuja pora
AnpHeTo0aKkTep ce He MOXKE padyHaTH Yy K-
HUYKOM CMHCITY, OO3MpOM Ha HHCKY WM HENO-
crojefly ocersbuBOCT in vitro. OBO ce moceOHO
OIHOCH Ha (PITyOpOXWHOIIOHE, Ha Koje Cy OaKkTepuje
pona AupHeTo0aKTep YIIIaBHOM PE3UCTEHTHE.

AMOUIUINH-Cyn0akTaM ce Yy Halloj
CTYWjU TOTBPAHO Kao JIeK KOju je Hajeduka-
CHMjU y 7ab0paTOpHjCKUM YCIOBHMa IpemMa
nzonaTuMa OakTepuja poaa AnuHeroOakTep.
Jlutepatypa Takohe cyrepuiie na cCylOakTam
nuMa HajBehy akTUBHOCT IIPOTHB OakTepuja pona
Anmnero0akTep Ol CBUX MHXMOWUTOpa [-Iakra-
masa’. Fbera ciem KONMCTHH KOjH j€ TIOCTAao
"Tepanuja craca" 3a WHQEKLIUje n3a3BaHe BUCO-
KO-PE3UCTEHTHUM ['paM HeraTuBHUM OakTepu-
jama, MoKa3aBIl{ BUCOKY e(pUKacHOCT KITMHHUYKU
U in vitro, WTO je y KOpeNaluuju ca nojanuma u3
JUTEpaType KOju CyrepHily 1a je y jadoparo-
PHjCKHM YCIIOBHMA OCETJBHBOCT ANHMHETO0aK-
Tepa Ha KomucTuH 55-80%"".

TurenukianH (IepuBaT MUHOIIUKIIMHA), HOBU
aHTUOMOTUK Y JIeKapcKoj Mpakcw, je cieacha
aNTepHATHBa MpPEMa pe3ylTaTHMa HCIUTHBAHba
in vitro ocerJpMBOCTH AlmHeToOakTepa. Kako
CY ¥ KOJIMCTHH M TUTCUUKIMH TECTUPAHU Camo
KOIl MYJITUPE3UCTEHTHUX H30jaTa, pehe cy Te-
CTHpaHU Ha y30pLHMa ca IPYruxX Ofesbema, Ma
je oceTJpMBOCT AIMHETOOaKTepa Ha o0a Jieka y
oBoj rpynu mnamnujenara 100%. Kanma ymo-
pehyjeMo aKTUBHOCT TEeTpalWKINHA U TUTCLH-
KJIMHA yBHDa ce na 300r criocoObHOCTH Aa u3ber-
HE HAaj3acTYIUbCHUJH MeXaHu3aM clenudpuyne
pE3HCTEHIIMje Ha TEeTPAlMKINHE TUTEHUKINH
uma mmpu cnekrap. C gpyre crpane, caMm MUHO-
LUUKIMH, KOjU HUj€ PACIOJIOKHUB y MapeHTepal-
HOj (hopmu y CpOuju, KIMHUYKY je ehUKACHUJU
npema OakTepujama poaa ANMHETOOAaKTep Yy
onHocy Ha turenukana'>". Kiouumuku edexat
MUHOLIMKIINHA HE KOpENnupa ca pe3yjiTaToM Te-
cTa oceTJbUBOCTH ALMHEeTOOaKTepa Ha TeTpalu-
KIIMHE in Vitro, 003UpOM Jla KOJ PE3UCTCHIIN]C

bacter’. Proper antibiotic and

that

prophylaxis

therapy would prevent occurrence of
infection and spread of the pathogen are some of
efficient measures for prevention of colonization

and infection of wounds with Acinetobacter’.

The isolates of Acinetobacter in our study
showed the highest sensitivity to ampicillin-
sulbactam, colistin and tigecycline. Some other
antibiotics were only occasionally effective in
vitro. This primarily refers to co-trimoxazole,
The

Acinetobacter were unequivocally resistant to

amikacin and carbapenems. isolates of
other tested antibiotics (especially to fluoroqui-

nolones).

Susceptibility of isolated Acinetobacter in
our study was the highest to ampicillin-sulbac-
tam. Other studies also suggest that ampicillin-
sulbactam has the highest bactericidal activity
against Acinetobacter’. However, colistin, which
became the "rescue therapy" for infections
caused by highly resistant Gram-negative bacte-
ria, inhibited growth of most Acinetobacter iso-
lates in our study, which is consistent with data
from the literature suggesting susceptibility of

55-80%"".

Tigecycline (a derivative of minocycline), an
antibiotic that was recently introduced in clinical
practice, was also efficient in vitro against Pseu-
domonas. As both colistin and tigecycline were
tested only on multiresistant isolates, they were
tried less frequently in isolates from OD, and
both drugs demonstrated 100% efficacy in vitro
in this group of patients. Comparing activities of
tetracycline and tigecycline (which avoids usual
mechanisms of resistance to tetracyclines), the
second has wider spectrum of action, while mi-
nocycline, which is not available in parenteral
form in Serbia, is clinically more effective
against Acinetobacter'>". Clinical effects of mi-
nocycline do not correlate with in vitro activity:
there are cases with proven clinical effect, while
at the same time in vitro activity was negligible'*.

In our study we could not investigate this rela-
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Ha TETpaUUKINHE Yy 1a00paTOpHjCKUM YCIOBHMA
TOCTOjU JI0Ka3aHa e(pUKACHOCT MUHOIMKIMHA'?,
VY mukpobuonomkoj gaboparopuju Knunuukor
uentpa y KparyjeBuy ce Tectupa oceTJbHBOCT Y
71a00paTOpUjCKUM yCIOBUMA HA TETPALUKIINHE,
anu je 0e3 mpakTHUYHOT 3Havaja 003MPOM Ha He-
JOCTYIHOCT NapeHTepaTHUX QOpMHU.
Pacnpoctpamena ymorpeba [B-TaKTaMCcKuX
aHTUOMOTHKA je 10BOAM 10 cBe Behe pesucreH-
nyje OakTepuja poma AIlMHeTOOaKTep, ma je
Jeyeme ManyjeHara ca OBUM HH(EKIHjaMa CBe
Behn m3azoB. EdukacHoct y nmabopaTopujckum
yciaoBrUMa LedenuMma je ClIM4Ha y 00e MCIUTH-
BaHe IpyIie, ajy NapagoKcaTHO HHXKa Ha IPYTUM
onesbemrMa. MHave, nepenuM TpeHYTHO HUje
pacnionoxus Ha TpxkuwTy CpOuje u He ynorpe-
0JpaBa ce, mMa y ToMe Tpebda TPaKUTH pasiiore
oBe mapagokcamHocTd. KapOanenemu (mmwrie-
HEM M MEpOICHEM) ce JaHac NMpUMEHYjy Yy AO-
CTa HIMPOKOM WHAMKALMOHOM MOAPYYjy LITO je
PE3yATHPATIO CBE CIIA0MjOM KIMHUYKOM euka-
cHomy OBHX JieKOoBa. ToMe Cy JONpUHENH U
norpemial  ofadup aHTUOMOTHKA Yy Tepanuju
nH(eKnMja, HeaJeKBaTHO NO3Mpame, Kao U He-
JOBOJbHA y)KHMHA Tpajama Tepamuje. [Ipema mm-
TepaTypHu, Ha KapOameHeMe ce joul MOXKe
padyHaTH, aJli je MopacT pPe3UCTEeHIHje, TpuMe-
hen u y npyrum cpenunama. Jlok ce paHuje, oko
2000. roauHe, MOJEMUCATIO O OCETJBUBOCTH Y
nabopaTopujCKUM YCIOBUMa OakTepuja poaa
AnunerobakTep Ha MmeporieHeM on 83,4% wu
nmurieieM 91,2%, ca romuHama je JONLIO J0
BEHOT ApacThyHor naga u y 2008. rogunm je
M3HOCHUJIA Ha MeporeHeM 42,6% 1 Ha UMUIIEHEM
52,1%, ca EBUACHTHOM JaJbOM TCHICHITHjOM
nopacta pesucrenmuje’. TOKOM TecTHpama
2011.roquae y Knuanukom nentpy y Kparyjes-
1y, KapOarneHeMH (MCTOBETHU pe3yiaTaTH M 3a
MepoIleHEM M 332 UMHUIICHEM) CY TMOKa3ald jako
HUCKY €(QHKACHOCT Yy J1abOpaTOPHjCKUM YCIIO-
BHMMa Ipema OakTepujaMa pona AnuHerodaKTep.
WUmajyhm y Bumy oBe pesyarare y Tepamnuju
nH(eKIMja HW3a3BaHUX COjeBMMa ANMHETOOAK-
Tepa Ha KapOareHeMe MOXKEMO padyHaTH camo y
W30JI0OBAaHUM CIlydajeBUMa, T€K HAKOH MHUKpO-
Ouonomke NMOTBpAE ocerjbuBocTH. MHaue, TO-
koM 2011. rogune HHUCy paljeHr ABOjHH THUCK Te-
CTOBH 3a JETEKIHjy Jydema OeTa-JaKTaMasa Of
cTpaHe OakTepuja poma ANMHETOOAKTEp, HUTH
Cy MepeHe MHHHMaJIHE MHXHOWTOpPHE KOHILIEH-
Tpauuje aHTHOMOTHKA. Y JHUTEpaTypu ce OBOM
npobsieMy Aaje cBe Behu 3Hauaj U mpemMa HEeKUM
nmyOnuKanujamMa yaeo cojeBa AInMHEToOakKTepa
xoju myde ECBJI je 28%', mok je ymeo cojeBa
xoju myae MBJI 14,2%"C. 3aGenexen je mopact
U OBOI MEXaHHM3Ma PE3UCTEHIHje, Ma ce paau

tion, since parenteral form of minocycline was
not available in Serbia at the time of the study

conduct.

Utilization of B-lactam antibiotics is accom-
panied with increasing resistance of Acinetobac-
ter and serious therapeutic challenges. In vitro
activity of cefepime was similar in the both
groups, and paradoxically low in OD. However,
cefepime is not currently available on the market
of Serbia and therefore is not used, which could
explain this paradox. Carbapenems (imipenem
and meropenem) were widely used, which led to
worse clinical efficacy of these drugs. Special
problems with these drugs were wrong selection
of antibiotic for empirical treatment of infections,
inadequate dosage and insufficient duration of
therapy. In the literature, the carbapenems can
still be used for treatment of infections with
Acinetobacter, but the increase in resistance is
also observed. While before the year 2000 re-
ported susceptibility of Acinetobacter to mero-
penem and imipenem was 83.4% and 91.2% re-
spectively, there was gradual decline during the
last decade, reaching 42.6% for meropenem and
52.1% for imipenem in year 2008, with an obvi-
ous tendency of further deterioration'. In our
study, carbapenems (identical results for mero-
penem and imipenem) showed very low in vitro
activity against Acinetobacter. In the light of
these results, we should use meropenem or
imipenem for wound infections with Acineto-
bacter only in isolated cases, after in vitro con-

firmation of sensitivity.

During the year 2011 the double disk tests
for detection of beta-lactamase secretion by
Acinetobacter were not available at our study
site, so the MICs of these antibiotics were not
measured. According to some publications share
of Acinetobacter strains producing ESBL was
28%", while the proportion of strains that secrete
MBL was 14.2%'.

easier detection of multi-drug-resistant strains of

This test is important for

Acinetobacter.
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JaKIIe JETeKnHje MYITH-PE3UCTEHTHHUX COjeBa
AnmnerobakTepa y TMOjeJUHHM CIIy4yajeBHMa
CIIPOBOJIC OBa TECTHPAHA.

AMMHOTJIMKO3UM MMajy CBOj€ MECTO Y Te-
panuju wHQpEKIHMja W3a3BaHUX OakTepujaMa
pona AumHeToOakTep. YTIaBHOM CE KOPHCTE
aMHUKalWH ¥ TOOpaMHUIMH (Kao HHXaJlaTOPHHU
aHTUOWOTUK KOA THEYMOHHWja, IUTO HHje
npeaMeT oBor paaa). Pesynratm nHame cryauje
Cy Y KOpenauuju ca pe3yaTatuMa U3 JInTepatype
Koju cyrepumry edukacHocT onm 17,0%' .
AMHMHOTJIIMKO3UH Cc€ OOMYHO HE KOpHCTE Y
MOHOTEpanuju 1  003upoM Ha  MpoduI
HEKEJbeHUX eekara He KOpPHCTE ce y AyKeM
BPEMEHCKOM MHTEpBaly' .

Ko-tpuMokca3on je TecTUpaH Kao M KOA
CBUX Apyrux ['pam-HeraTMBHUX He(epMeHTa-
TUBHHUX OakTepHja, ajlyd CeM Y CIIydajy u30jaTa
Stenotrophomonas maltophyllia ce He Moxe
cMaTpaTu JIeKOM K300pa, U y KIMHUYKOM IIOT-
Jeny ce He KOpUCTHU 3a nHGeKuuje GakTeprjama
pona Auunerobaktep. [locToju jako maino pano-
Ba y KojuMa ce aHalIu3upa ymorpeda KO-Tpu-
MOKCa30Jla, YIJIlaBHOM cTapujer AaTyma, TOe je
edukacHocT y 1abOpaTOPHjCKUM yCIOBHMA Ha
HUBOY 73% cBUX H307maTa'’; KAKO CE y HOBHjHM
pazoBHMa KO-TPUMOKCA30Jl HE HAaBOOH Kao Te-
panMjcka omnuuja mpeTrnocTaBbaMo 1a je mopact
pe3HCTeHLMje JOBEO [0 OBAaKBHUX CTaBOBA.
Umajyhm To y Buay, Ha KO-TPUMOKCA30d Yy
nHpeKknujaMma ATTHETOOAKTEPOM Ce MOXKE OCIIO-
HUTH CaMo Y 10jeJHHAYHUM CITy4dajeBUMa.

Ynorpeba ¢iayopoxuHOIOHA (JIEBO(IOK-
canmH, OQUIOKCAalMH M LUIPOQIOKCAIIUH) je
jako perka koj uH(eKnuja OakTepujama poja
AnmnerobakTep. OOMYHO Cy HEAKTUBHU, Maja
ce TIOMHIbY U CIy4ajeBU pa3Boja Pe3UCTEHLHje
tokoM mpumene””?. Ynorpeba HeAKTHBHHX
aHTUOMOTHKA [OBOAW 1O IOjaBe MYJITH-pPE3U-
CTEHTHHX cOjeBa MHKpoopranmzama. Kama ro-
BOPUMO O YHoTpeOH (IyopOXHHOJIOHA CBAKAKO
Jla ce Ha BHUX HE padyyHa y Tepanuju nHdeKnuja
n3a3BaHUX OakTepujama poia AIMHETOOAKTEp, a
uMajyhu y BUay pesyiraTe Halle CTyIuje.

Ha ocHoBy pesynrara Halue cTyauje, Kao
YBHJIOM Y JIUTEPATYpy, MOXKEMO 3aKJbyUUTH Ja
je Tepamnuja nHdpeknuja OakTeprjamMa poga Alu-
HeroOakTep BeoMa 3axTeBHa O03MPOM Ha CBe
Belly pe3ncTeHnrjy OBHX COjeBa KOja M3 FOAMHE
y roguny pacte. Kao antubuoruim, Ha Koje ce
MOX€E padyHaTd y ciydajeBUMa HH(EKIHja co-
jeBa AnmHeroOakTep, M3Bajajy c€ aMIHIMINH
ca Cyn0akTaMoM, KOJHCTUH W TUTenukinH. Ha
KO-TPUMOKCA30JI, aMUKallMH H KapOareHeme
(MeporeHeM W MMHIIEHEM) padyHa Ce CaMo y
W30JI0BaHUM cilydajeBuMa. EdukacHocT nekoBa

Aminoglycosides have some role in the
treatment of infections caused by Acinetobacter.
Amikacin and tobramycin (as inhaled antibiotic
for pneumonia, which is not the subject of this
study) are used the most frequently. Our results
are in accordance with results of other studies,
suggesting efficiency of 17.0%'’. Aminoglyco-
sides are never used as single agents, and con-
sidering their profile of side effects, they are not

used for a long period of time'.

Except in the case of isolates of Stenotro-
phomonas maltophylia, co-trimoxazole can not
be considered as a drug of choice for infections
with Acinetobacter. In the real world, there are
very few studies which analyze use of co-tri-
moxazole for infections with Acinetobacter,
mostly of older date, where activity in vitro was
73% of all isolateslg; however, recent studies
showed large increase in resistance. Therefore,
co-trimoxazole could be used in clinical practice
only after confirmation of in vitro activity against

Acinetobacter.

Use

ofloxacin and ciprofloxacin) for treatment of

of fluoroquinolones (levofloxacin,
infections with Acinetobacter is very rare occur-
ence. They are usually inactive, and there are

cases of development of resistance during ther-
2021

apy
ommended for treatment of infections with

. Therefore, fluoroquinolones are not rec-

Acinetobacter.

Based on these results, we could conclude
that treatment of infections with Acinetobacter is
very demanding, due to increasing resistance to
majority of antibiotics. The antibiotics of the first
choice against infections with Acinetobacter are
with

Co-trimoxazole,

ampicillin sulbactam, colistin and

tigecycline. amikacin  and
carbapenems (imipenem and meropenem)should
be used only in isolated cases, after confirmation
of in vitro activity. Resistance of Acinetobacter
to antibiotics is greater in ICU, because a lot of
factors (immuno-compromised patients, post-

operative recovery, infections associated with the
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y 1a00paTOpHjCKUM YCIIOBHMA j€, CBAaKaKo, Ja-
neko Beha Kox M3oiaTa ca ojaejbema OOMYHE
Here Hero M3 jeJUHHLA WHTCH3WBHOI JICUCHA,
r7e MMYHOKOMIIPOMHUTOBAHOCT, IOCT-ONEPaTHB-
HU OmopaBak, WH(QEKnHje MOBe3aHe ca KOpH-
mhemeM MequUHUHCKUX ypehaja, ymorpeba Me-
XaHWYKEe BEHTWJIALIMje, ONEKOTHHE M JIOMIWja
KIMHWYKA CJHKa ManujeHata npahena manHy-
TPUIMjOM JIOBOJE 10 pa3Boja MH(EKIHja Koje
W3a3MBajy W YCIIOBHO MaToreHe Oakrepuje, a
OOMMHMja MPUMEHa aHTUOMOTHKA JOBOJIH JI0 pa-
3B0Oja MYJITHU-PE3UCTCHTHHUX cojeBa AnmHeroba-
KTepa, alil U IPYTUX BpcTa OakTepHja.
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