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CAXKETAK

Wndekunje ypruHapHOT TpakTa Cy 4YecT y3-
POK TponucHBama aHTUOHOTCKe Tepamuje. [lo-
3HaBalkE BPCTE MATOreHa M HHXOBE PE3UCTEH-
1yje Ha aHTUOMOTHKE MOXKE MOMOhM TpHu oja-
Oupy azekBaTHe Tepamuje. Y OBOj CTYIOHjH CY
WUCTIUTUBAHM TpPEBaJICHLA W CTENEH pPEe3UCTEH-
yje y3pOovYHHMKa MH(EKIMja yPUHAPHOT TPAKTa
XOCTIMTAIN30BAHUX MallyjeHara.

CrpoBesicHa je cTynuja mpeceka y OOmHUY-
KUM YCIIOBHMA. Y3€TO je YKymHo 662 y3opaka
ypUHa mNanyjeHata ca MHQEKIHjOM yPHHAPHOT
TpakTa KOjU Cy aHaJH3UpaHH CTaHAApAHOM
npouenypom. Kopumhena je muck nudysuona
Merosa Ha Mmuiep-XHUHTOH arapy, a INpoLeHa
AHTUMHUKPOOHE OCETJBMBOCTH j€ H3BpIIEHA
npeMa Clinical and Laboratory Standards Insti-
tute cMepHHULIaMa.

Hajuemwrhn wn3onmoBanuM matoreHn cy Owim
Klebsiella spp. (219 u3onara, 1j. 33,1%), 3aTHM
Proteus mirabilis (107 u3onara, 1j. 16,2%), En-
terobacter (86 w3onata, 1j. 13%), Escherichia

ABSTRACT

Urinary tract infections are common bacterial
diseases and also a frequent reason for prescrib-
ing antibiotics. Knowledge about the type of
pathogens and their resistance patterns may help
the clinician to choose the correct treatment. In
this study, the prevalence and the resistance pat-
tern of the main bacteria responsible for urinary
tract infections of hospitalized patients in Clinical
centar Kragujevac was evaluated throughout a
tree-year period.

Cross-sectional study in the hospital settings
was conducted and urine samples were collected
from 662 patients with urinary tract infections
and tested using standard procedures. The disk-
diffusion method on Mueller-Hinton agar accor-
ding to Clinical and Laboratory Standards Insti-
tute guidelines (CLSI) was performed for asses-
sment of antimicrobial susceptibility.
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coli (82 wzomara, T1j. 12,4%), Pseudomonas
aeruginosa (70 uzonara, 1j. 10,6%), Enterococ-
cus spp (39 uzonara, 1j. 5,9% ) u Proteus vulga-
ris (38 wmzonata, T1j. 5,7%). I'pyna GonecHuka
crapujux ox 65 romuHa je Omma HajOpojHHja
(426 nauwmjenara, Tj. 64,4%). I'pam HeratuBHE
OakTepuje Ccy MOKa3ajie HajBHILM CTENEH pe3u-
creanuje (92,3% - 100%) Ha mNEHUIUIMHE
(aMITUIMINH, aMOKCUIWINH, aMOKCHIMJIMH +
KJIaByJaHCKa KHCEIMHa) M LedalocnopruHe
tpehe renepanuje (e orakcum, NePTPUAKCOH U
nedrazuaum) (88,3% - 98, 4%), N0k je rpam mo-
3uTuBHU Enterococcus spp OWO HajBUILE PE3U-
CTGHTaH Ha aMUHOTJMKO3WJC (TeHTaMULMH U
amukanuH) (96,8% - 100%) u ¢GyopoXHUHOIOH
nunpodaukcauut (100%). Hajuku crenen pe-
3UCTEHIMje TpaM HETaTHBHU MaTOT'eHH Cy TOKa-
3amu Ha KapOameHeme (MMHIIEHEM W Mepolie-
HEM) W murepanwinH / Tazobakram (6,9% -
35,5%), nok je 3a rpam MO3UTHBHU Enterococ-
cus spp YTBpheH HajMamu CTelleH Pe3UCTEHIIN]e
Ha TIHMKONENTHIHE aHTHOMOTHKE (BaHKOMHIIMH
u teukorutanut ) (3,0% - 3,3%).

[Ipn n3bopy antuOHMOTHMKA Tpeba y3eTH y
003up (papMakoKMHETUKY U (hapMaKOIWHAMUKY
aHTUOMOTHKa, cTame OyOpera W jerpe, Hexe-
JbeHE peakxiuje ca APYruM JIEKOBUMA, Kao U pe-
3ynTare aHtuOuorpama. [Ipema HammMm mnoza-
ouMa, Kaga cy H3a3uBaud MHQEKLUWja ypHHAp-
Hor Ttpakra Klebsiella spp, Proteus mirabilis,
Enterobacter, Escherichia coli, Pseudomonas
aeruginosa u Proteus vulgaris eMIupujcKu n3a-
Opanu aHTuOUMOTHIM OU Tpebano ma Oymy Kap-
OareHeMH WM NUOepanwinH / Tazo0akTam, a
Kaja je usaszuBau Enterococcus spp, eMIIAPH]CKU
Tpeba n3adpaTH TIIMKONENTHAHE AHTUONOTHKE.

Kawyune peuu: ypuHapHH TpakT, HHEKIHja,
AHTUOMOTUK, PE3UCTEHIIH]a

YBOJ

Wndexunje ypunapuor tpakra (MYT) cma-
najy y rpymy oboJbema Koja ce 4ecTO jaBibajy
KaKO KOJ XOCIIUTAIIN30BaHUX MalyjeHaTa Tako u
KOJl TMalujeHaTa KOju ce Jiede Ha HHUBOY IpH-
MapHe 3paBcTBeHe 3amrtute’ . [IponemeHo je
Jia je TOOUILIELH Opoj ciiyvajeBa OBUX 000Jbemha y
cBery oko 250 MMIIMOHA IITO NMpPEACTaBJba CBE
Behin mpobnem M 3a came MalMjeHTe and U 3a
31paBCTBEHH cucTeM y wnemunu’. Escherichia
coli je jeman ox Hajuemthux yspounuka UYT
(75-90%)’. Hpyre Enterobacteriaceae (Kleb-
siella, Proteus, Enterobacter) xao u Enterococ-
cus, Streptococcus, Staphylococcus u Pseudo-
monas spp. Takohe mory wuzassatu WUYT
[Ipumena aHTHOMOTCKE Tepamuje KOI OBUX Ia-

The most frequently isolated pathogen were
Klebsiella spp. (219 isolates, i.e. 33.1%), Proteus
mirabilis (107 isolates, i.e. 16.2%), Enterobacter
(86 isolates, i.e. 13%), Escherichia coli (82 iso-
lates, i.e. 12.4%), Pseudomonas aeruginosa (70
isolates, i.e. 10.6%), Enterococcus spp (39 iso-
lates, i.e. 5.9% ) and Proteus vulgaris (38 iso-
lates, i.e. 5.7%). Group of patients older than 65
years was the largest one 426 (64.4%). Gram
negative bacteria showed the highest degree of
resistance (92.3% - 100%) to penicillins (ampici-
Ilin, amoxicillin, amoxicillin + clavulanic acid)
and third-generation cephalosporins (cefotaxime,
ceftriaxone and ceftazidime) (88.3% - 98, 4%),
while Gram positive Enterococcus spp showed
the highest degree of resistance to aminoglyco-
sides (gentamicin and amikacin) (96.8% - 100%)
and fluoroquinolone ciprofliksacin (100%). The
lowest resistance rate of the studied Gram nega-
tive pathogens was to carbapenems (imipenem
and meropenem) and piperacillin / tazobactam
(6.9% - 35.5%), while the lowest level of resis-
tance of gram positive Enterococcus spp was
found to glycopeptide antibiotics (vancomycin
and teicoplanin) (3.0% - 3.3%).

When choosing antibiotics, the pharmacoki-
netics and pharmacodynamics, renal and liver
function, adverse reactions with other drugs, as
well as the results of susceptibility testing should
be taken into consideration. According to our
data, empiric treatment for Klebsiella spp, Pro-
teus mirabilis, Enterobacter, Escherichia coli,
Pseudomonas aeruginosa and Proteus vulgaris
should include carbapenems or piperacillin / ta-
zobactam, and when it comes to Enterococcus
spp, glycopeptide antibiotics are appropriate
choice.

Key words: urinary tract, infection, anti-bac-
terial agents, drug resistance

INTRODUCTION

Urinary tract infections (UTI) are frequent
disorders in both inpatients and patients who are
treated at the primary health care facilities"* It is
estimated that the world annual number of these
diseases is about 250 million and it is a growing
problem for the patients and for the whole health
system®. Escherichia coli is one of the most
common causes of UTI (75-90%)’. Other Entero-
bacteriaceae (Klebsiella, Proteus, Enterobacter),
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TOJIOIIKMX CTama je 4ecta, a n300p aHTUOMOTH-
Ka OrpaHWYeH 003upoM Ha cBe Behm pacT crome
PE3UCTEHIIMje TIaTOreHa KOjH UX H3a3HBajy .

Jlobpo MO3HaBame JIOKaHE AUCTPUOYLHje
Y3pOUHHUKA U HBUXOBE CTOIE PE3UCTEHIH]E je O
BEJIMKOT 3Hayaja IMpu ofaldHupy aJeKBaTHE Tepa-
nyje 3a maugjeHTa. M3paxkeHe pasiuke y BpCTU
Y3pOUHHUKA, CTOIM PE3UCTEHIMje M YIOoTpedu
anTrOnoTHKa cBpcTaBajy UVT y rpymy obosbe-
Ha YMjU TIPOTOKONIHU JeYeHmha Kao U eMINpPHjCKa
Tepanuja y pasIuuuTHM CpeIuHaMa HHUCY HJICH-
TUYHU ¥ 3aXTeBajy MEPHOANYHY PEBU3H]Y Yy 3a-
BHUCHOCTH Ofi TIPETXOJHO H30JI0BAHUX MHKPO-
opranm3ama u3 ypusa naumujenata’. Ilopen Tora,
MOJ U CTapoCT ManxjeHata Mory OWTH 3Ha4yajHu
(akTopu y yTBphUBamy €THOJOMIKHX YHHHUIIALA
UYT T1j. Mmory nmomohu y onpehuBamy y3pou-
HUKA M JaTH KOpUCHE CMEpHHIE 3a aJeKBaTaH
onaGup eMIupHjcKe Tepanuje’.

Hanac ce 3a onpehuBame 0CETIBUBOCTH OaK-
TepHja Ha aHTUOMOTHUKE U XEMOTEpaIeyTHKe KO-
pucre ¢enoruncke (AUdy3HOHH, TUIYHUOHU H
KOMOMHOBaHHM) M TEHOTHIICKE (IeTeKluja TeHa
PE3UCTCHIIMje Ha  aHTUOMOTHKE)  METOJC.
Hajuemhe je y ynorpebu auck andy3umoHH me-
TOJ KOjU Ce 3acHMBa HA NPHHLUUIY Iudy3uje
aHTUOMOTHKA KPO3 UBPCTY XPAaHJbUB3Y MOAJIOTY.
OBaj merox je jemHoctaBaH, Op3 U jepTHH, U
noMohy mera ce UCTOBPEMEHO MOXKE MCIUTATH
oceTJbUBOCT OakTepuja Ha Behu Opoj aHTHOMO-
THKa, C TUM IITO C€ HE MOXE OAPEIUTH MUHU-
MasHa HHXHONTOpHa KoHeHTpauja (MUK).

Hucrpubynmja y3pounnka UYT u muxosa
pesucTeHnHja Y HAIIOj 36MJBU HHUCY MPOyYaBaHU
y 3Hauajunjoj Mepu’. Hema mOCTYMHHUX mozaTa-
Ka O pacmojelidi OBUX MHUKpPOOpPTraHH3ama Yy
OJTHOCY Ha TOJ M crapocT mnarujeHara. [lpu-
MapHH [WJb HAIllET UCITUTHBAakba OHO je 1a YTBP-
JUMO YYECTaIOCT U OCETJHEUBOCT IIPOY3pOKOBaYa
UVYT xon mauujeHata Koju cy jedenu y y Kom-
HuuKkoM 1eHTpy KparyjeBarl y mepuoay ox Tpu
rogune (2009-2011) kao U ga yBUAMMO Ja JU
OBH TIOJIAIlM MOTy OWTH Of MOMOhHM 3a ajeKBa-
TaH 0jabup eMITUPHjCKE Teparyje.

MATEPHUJAJI U METOJIE

OBa cryauja je mMaja OICEpBAllMOHU Ka-
pakTep, U MOCTaBJbEHA je Kao CTyAWja Mpeceka.
[omanu cy npukynseanu y nepuony oz 2009. no
2011. Tomune, Tako nma cy oOyxBaheHu cBU
cllydajeBU ypHHApHHX HH(EKIHja TNanujeHara
Koju cy Ownm XocnuTanu3oBanu y Kinmamukom
uentpy KparyjeBan Ha Xupymikoj KIWHULH,
Knuannm 3a opromenujy, y JenWHWIM HHTEH-
3uBHe Here, Knmnunm 3a Heyponorujy, Knnnu-

Enterococcus, Streptococcus, Staphylococcus and
Pseudomonas spp. can also provoke UTI*
Antibiotics are frequently used for these conditions,
but the choice of antibiotics is limited due to the
increasing resistance rate of UTI pathogens”.

When antibiotic therapy is decided, it is very
important to know and understand local micro-
bial distribution and their resistance rates. Signi-
ficant differences in bacterial distribution, resis-
tance rates and utilization of antibiotics classify
UTI into a group of diseases whose treatment
protocols as well as the empirical therapy are de-
pendent on local resistance patterns’. In addition,
gender and age are important factors in determi-
ning UTI etiology and can provide useful gui-
dance for selecting appropriate empiric therapy’.

In order to determine susceptibility of bacte-
ria to antibiotics and chemotherapeutics nowa-
days, phenotypic (disk-diffusion, dilution method
and combined) and genotypic (detection of anti-
biotic resistance genes) methods of susceptibility
testing are often utilized. Disc diffusion method,
based on the principle of antibiotics diffusion
through a solid substrate, is the most frequently
used. This method is simple, fast and ine-
xpensive, and it can be used to measure sus-
ceptibility of bacteria to a number of antibiotics
at the same time, while minimum inhibitory
concentrations (MICs) can not be determined.

Prevalence of UTI pathogens and their resi-
stance rates in our country have not been studied
extensively®. There are no available data about
distribution of these microorganisms in regard to
gender and age. The primary goal of our investi-
gation was to determine prevalence and
susceptibility of UTI pathogens in patients hos-
pitalized in the Clinical Center Kragujevac
during the three-year period (2009 — 2011) as
well as to establish whether these data could be
helpful in causal assessment of the UTI and in
selection of appropriate empiric therapy.

MATERIAL AND METHODS

This was an observational study, designed as
a cross-sectional research. The data were collec-
ted during the three-year period (2009 — 2011).
All cases of UTI among the patients who were
hospitalized during that period in the Clinical
Center Kragujevac at Surgical Clinic, Orthopedic
Clinic, Intensive Care Unit, Neurology Clinic,
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¥ 32 MHTEepHY MeauuuHy, Knnuaumm 3a ypoio-
rujy uy LleHtpy 3a onkonoryujy. Huje 6uno mo-
ryhe npuxkynutu nozxatke o Texuau UYT, kao
HU O TOME J1a JI C€ Paauio O PEUUANBAHTHO]
WH(EKIHjU UK HE.

Hzonayuja u uoenmugurxayuja mukpoopea-
Huzama. Y30pIH Cy 3acejaBaHH Ha XPOMOT'CHU
arap u uHKyOupanu Ha 37°C/24 uaca. bpoj ko-
nonnja Behm on 10° cfu/ml (enrm.Colony for-
ming unit) je TyMadeH Kao MO3UTHUBAH PEe3yNTarT.

Hcnumusarwe ocemmusocmu y3pounHuka Ha
anmubuomuxe. 3a HNCIUTHBAIKE OCETJHUBOCTH
y3pOUHHKa Ha AaHTUOMOTHKE KopuiiheHa je
mick-mudy3nona merona Ha Mueller-Hinton —
arapy. IIpema mpenopykama CLSI (enru. Clini-
cal and Laboratory Standards Institute) oum-
TaBaHe Cy 30HE HMHXUOWIHMje pacTa (OKpyria
30HA OKO JTUCKa ca aHTHOMOTHUKOM y K0jOj HeMa
BUJUBMBOT TOpacTa Oaktepuja). M3mepeHu
MPEYHUIM 30Ha MHXHOHUIMjE MUCIHTHBaHE Oak-
Tepuje cy ynopehuBaHu ca MpeyHHIMMA CTaH-
JapAHUX HMHXUOMTOPHUX 30Ha 3a opapehenHy
OakTepujy u oapeheHu aHTHOMOTHK.

VY crynuju je WcnuTHBaHA OCETJBHBOCT Ha!
aMIMLWINH, AMOKCHIWIWH, aMOKCHULIMJIMH +
KJIaBYJIaHCKA KHCENMHA, UMHUIIEHEM, MEPOIICHEM,
nedorakcuM, I1epTpUaKcoH, UepTazuauM, Iie-
¢denuM, TEeHTaMHULWH, aMHUKAlWH, TUIPOQIIOK-
callMH, BaHKOMHULUWH, TEUKOIJIAHWH, TPHUMETO-
npum/cyindamMerokcazol M NUIEpaLrInH/
Tazo0akTaM. TecT OCeTJbMBOCTU je HHTEpIpe-
tupan mpema CLSI kpurepujymuma Koju
moJpazyMeBajy Tpu kateropuje ocersbuBocTr (C
- oceTJbMB — BepoBaTHOha ycmexa Tepamuje je
BHCOKAa HAaKOH MpHMEHEe YOOHYajeHHX 1032
aHTUOMOTHKA, TaTHX Ha yoOudajeHu HauuH, U -
WHTEpMEIHjapHO [yMepeHo]| oceTJbuB — Moryh je
ycIiex Tepanuje ako ce aHTUOMOTUK IPUMEHHU Y
MakCHMaJlJHUM KOHLIGHTpauujamMa H MapeHe-
TEpalHUM IyTeM U P - pesucTenTaH - HUKajaa ce
He pUMemyje y Tepanuju; O0e3 o03upa Ha 103y,
Teparuja je BP0 BEPOBATHO HEyCIEIIHa)' .

PE3VJIITATH

Hajsehn Opoj msomata 269 (40,6%) npu-
KylubeH je ca Neyponomke kiuHuKe Kom-
Huukor neHtpa Kparyjesan (Tabena 1). Behuna
nanujeHara ol KOjux Cy y3eTH y30pLHU YpUHa je
uMaia IUIaCHpaH ypHHapHH Katerep 592
(89,4%), mok cy xom wmux 112 (16,9%) Ouna
W30JI0BaHA HajMame /Ba pa3IMyuTa M3a3uBada
NVYT (momany HUCY PUKA3aHN).

On ykynHo 662 manmjeHTa mojejbHa y Tpu
CTapoCHE TpyIle, HajBUIIE MalyjeHaTa je ouio y
rpymnu crapujux of 65 ronuHa 426 (64,4%). Ila-

Clinic for Internal Medicine, Urology Clinic or
Center for Oncology were included. The data
about severity and recurrence of UTI were not
available.

Isolation and identification of microorga-
nisms. The samples were inoculated on chromo-
genic agar and incubated at 37 ° C/24 hours.
Colony counts greater than 10° cfu / ml (Colony
forming unit) were conosidered as positive result.

Antibiotic susceptibility testing. Disk-diffu-
sion method on Mueller-Hinton - Agar was used
for antibiotic susceptibility testing. Zones of
growth inhibition (circular zone around antibiotic
disk with no visible growth of bacteria) were
interpreted according to CLSI recommendations
(Clinical and Laboratory Standards Institute).
Obtained diameters of bacteria inhibition zone
were compared with the standard recommended
zone diameters for appropriate bacteria and ap-
propriate antibiotics.

The following antibiotics were tested: ampi-
cillin, amoxicillin, amoxicillin + clavulanic acid,
imipenem, meropenem, cefotaxime, ceftriaxone,
ceftazidime, cefepime, gentamicin, amikacin,
ciprofloxacin, vancomycin, teicoplanin, trimet-
hoprim / sulfamethoxazole and piperacillin /
tazobactam. Sensitivity test was interpreted
according to the CLSI criteria, which include
three categories of sensitivity (S - sensitive - the
probability of success of treatment is high after
the application of the usual dose of antibiotics gi-
ven in the wusual way, I - intermediate
(moderately) sensitive — there is only potential
success of antibiotic therapy after parenteral
administration and with the maximum concen-
trations achieved, and R - resistant — it should not
be used in therapy; regardless of dose, the treat-
ment is most likely to fail’.

RESULTS

Most of the isolates 269 (40.6%) were col-
lected from the Neurology Clinic (Table 1). Most
of the patients from whom the urine samples
were collected had an urinary catheter (592
[89.4%]), whereas 112 (16.9%) patients had at
least two different causative agents of UTI iso-
lated (the data are not shown).

When the total of 662 patients was divided
into three age groups, majority of the patients
(426 [64.4%]) were in the group older than 65
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IMjeHara crapoctu ox 35 mo 64 romuHe je 6uno
209 (31,6%) nok je HajMmiaha Tpyna manujeHarta
crapoctd o 19 mo 34 roaumne oOyxBartana 27
(4,1%) ocoba (Tabemna 2).

Opn cBux n3onoBaHuX y3pouHuka Klebsiella
spp. je Ouna Haj3actyrseenrja (219 uzonara, 1j.
33,1%). Ocranu y3pO4HHIM Cy UMl Mamby
yaecranoct: Proteus mirabilis (107 (u3omnara, Tj.
16,2%), Enterobacter (86 wzomara, T1j. (13%),
Escherichia coli (82 w3onara, 1j. 12,4%), Pseu-
domonas aeruginosa (70 wzonara, 1j. 10,6%),
Enterococcus spp (39 wzomara, 1j. 59% ) un
Proteus vulgaris (38 u3onara, Tj. 5,7%). Pe3yn-
TaTu 3acTyrubeHocTu Klebsiella spp mo crapo-
CHHMM TrpynamMa cy nokasanu na je Klebsiella spp
Hajuemhe Ouja MpHCyTHA Yy TPyNH NalnHjeHaTta
crapujux ox 65 roauna (142 uzonara), 1j 64,8%
on ykynHor Opoja uzonoBane Klebsiella spp. y
CBUM HCIUTHBaHUM Tpynama. Juctpubynmja
W30JI0BaHUX MAaTOT€Ha y OCTaJIMM CTapOCHHUM
rpymnama je Omia cinuna (Tabena 2).

Huje 6uno 3HauajHe pasnuke y Opojy y3o-
paka manujeHaTta MyIIKOT 1mojia ¥ 6pojy y3opaka
nanujenara xeHckor nona (327 1j. 49,4 % wu 335
1j. 50,6 %). Paznuka y nuctpubynuuju mehy mo-
JoBUMa je Oujla HajyowbMBHja KOJ y30paka Koj
Kojux je motBpheH Pseudomonas aeruginosa
(6poj m3omata koA ocoba mMymkor mona 43 Tj.
61,4%, Opoj nzonara kKom ocoba KEHCKOT ToJia
27 1j 38,6%) umu Escherichia coli (30 1j. 36,6%
u 52 1j. 63,4%) (Tabena 2). Y okBupy crapo-
CHHX Tpyla nanujeHara, me)y ocobama MyIKor
noja, Hajuemwhy n3asuBaun, u3ysumajyhu Kleb-
siella-u  spp., HUCY OWIM MOCHTHYHU: Proteus
mirabilis 3 w3omara (27,3%) y rpynu namuje-
Hata ctapocTt of 19 no 34 roaune, Pseudomo-
nas aeruginosa 19 wuzonata (16,8%) y rpynu
nanujeHara crapoctd on 35 mo 64 romuHe U
Enterobacter 34 nzonata (16,7%) y rpynu na-
yjeHaTta crapoctu npeko 65 roguna. Kox ocoba
JKEHCKOT ToJIa y MpBe ABe cTapocHe rpyme (19-
34 u 35-64 ropguHe crapocTH) Hajuemhy U3a3u-
Bay YT nocne Klebsiella spp. je 6uo Proteus
mirabilis; 3 wm3omara (18,8%) m 20 wu3zomara
(20,8%), nmok je y rpynu manMjeHaTa CTapocTH
npeko 65 roauHa To Omna Escherichia coli; 38
17,1%).

Pesyntatn  ucnutuMBama  OCETJBHBOCTHU
y3pounuka UYT cy npukazanu y Tabenu 3. Cu
WUCTIUTUBaHU [paM-HEraTUBHH Y3POUHHULIH CY
MOKa3aJIi BUCKOK CTereH pesuctenunmje (92,3%
- 100%) na nenuumiInHE (AMIULMINH, aMOKCH-
LUWINH, aMOKCHLIWJIMH + KJIaByJIaHCKa KHCEJH-
Ha) Kao U Ha nedanocnopune Tpehe remepanuje
(medorakcum, 1edTpuakcoH u HedTaAZUIUM)

years. Number of the patients between 35 and 64
years of age was 209 (31.6%), while the youngest
group, between 19 and 34 years of age, there
were 27 (4.1%) patients (Table 2).

Klebsiella spp. was the most commonly iso-
lated pathogen (219 [33.1%]). Other microbes
were less frequent: Proteus mirabilis (107
[16.2%]), Enterobacter (86 [13%]), Escherichia
coli (82 [12.4%]), Pseudomonas aeruginosa (70
[10.6%]), Enterococcus spp (39 [5, 9%]) and
Proteus vulgaris (38 [5.7%]). The distribution of
Klebsiella spp. isolates according to the age gro-
ups showed that Klebsiella spp was commonly
present in the group of patients older than 65
years: 142 patients, which is 64.8% of the total
number of isolated Klebsiella spp. in all study
groups. Distribution of the other isolated patho-
gens across the remaining age groups was similar
(Table 2).

The difference in the number of samples
between male and female patients was not signi-
ficant (327 [49.4%] and 335 [50.6%]). The most
pronounced difference in distribution between
genders was among the samples with confirmed
Pseudomonas aeruginosa (number of isolates in
males 43 [61.4%], number of isolates in females
27 [38.6%]) and Escherichia coli (30 [36.6%]
and 52 [63.4%]) (Table 2). Within the age groups
of patients, among male patients, the most
frequent causative agents were differently distri-
buted, with the exception of Klebsiella spp: Pro-
teus mirabilis 3 cases (27.3%) in the group of
patients from 19 to 34 years, Pseudomonas aeru-
ginosa 19 cases (16, 8%) in the group of patients
from 35 to 64 years and Enterobacter 34 cases
(16.7%) in the group of patients over 65 years.
Among females within the first two age groups
(19-34 and 35-64 years), the second most com-
mon cause of UTT after Klebsiella spp. was Pro-
teus mirabilis with 3 cases [18.8%] and 20 cases
(20.8%) respectively, while in the group of pati-
ents over 65 years the most frequent agent was
Escherichia coli 38 (17.1%).

The results of the antibiotic susceptibility te-
sting of UTI pathogens are shown in the Table 3.
All tested Gram-negative bacteria demonstrated
high resistance level (92.3% - 100%) to penicil-
lins (ampicillin, amoxicillin, amoxicillin + cla-
vulanic acid) as well as to third-generation of
cephalosporins (cefotaxime, ceftriaxone and cef-
tazidime) (88.3% - 98.4%), while Gram-positive
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(88,3% - 98,4%), noxk je I'pam mo3utuBHu Ente-
rococcus spp HajBehm crelieH pe3sucTeHIH]je TI0-
Ka3a0 Ha aMUHOTIIMKO3UIe (TeHTAMULIMH U aMU-
kauuH) (96,8% - 100%) u payopoxuHOIOH IH-
npodumkcaima (100%). Pesuctenuumja ['pam-
HEraTUBHUX Y3pOYHMKA Ha KapOareHeme (MMHU-
TIEHEM W MEpOTeHEeM) je Ouia Ha HUKEM HUBOY
(5,4%-449%) xao W Ha NUNECPALMINH/TA30-
OakTam (6,9% - 35,5%), NOoK je HajMamu CTEIeH
pe3UCTeHIMje 3a0enekeH Koj cojeBa Proteus
vulgaris Ha umuneHem (5,4%) u nunepamu-
nrH/Ta300aktaM (6,9%).

Hajmamu crenen pesucreHiuje ['pam-mo3u-
tuBHOT Enterococcus spp (3,0% - 3,3%) je y1-
BpheH Ha TIIMKOMNENTUIHE aHTHONOTHKE (BaHKO-
MHIIMH W TeukorianuH). Klebsiella spp kao
Hajuemhn y3pounuk UYT je umana HajMamu
CTEIeH pe3ucTeHIuje Ha MeporneHeM (14,3%).
Opn 'paM-HeTaTUBHUX UCIMTHBAHUX COjeBa Haj-
YOWBHBHja pa3iHKa y TMOTJeny PE3UCTEHIN]je
KOJI 0c00a pa3IMYMTOr MOJa je youeHa KOJ| Clie-
nehux maroreHa: Pseudomonas aeruginosa u
IErOBE PE3UCTCHIMjE Ha MHICPaIIINH/Ta-
300aktam (77,8% kom ocoba MyIIKOT TOJNa U
22,2 % xoxm ocoba >KEHCKOr I10ja), UMHIICHEM
(71% wn 29%) u Ha MeponeHeM (69% u 31%),
Klebsiella spp na umunieneM (43,8% u 56,2%),
meporieHeM (44,8% wu  55,2%) wu nune-
pamuina/Tazobakram (55,3% wu 44,7%) u Pro-
teus mirabilis Ha TUIEpPaUWINH/Ta300aKTaM
(28,6% un 71,4%) (Tabena 3).

Enterococcus spp had the highest level of resis-
tance to aminoglycosides (gentamicin and ami-
kacin) (96.8% - 100%) and fluoroquinolone cip-
rofloksacin (100%). Resistance of Gram-negative
pathogens was lower to carbapenems (imipenem
and meropenem) (5.4% - 44.9%) and piperacillin
/ tazobactam (6.9% - 35.5%), while the lowest
level of resistance was detected in strains of
Proteus vulgaris to imipenem (5.4%) and pipera-
cillin / tazobactam (6.9%).

Gram positive Enterococcus spp showed the
lowest level of resistance (3.0% - 3.3%) to
glycopeptide antibiotics (vancomycin and teico-
planin). As the most common cause of UTI,
Klebsiella spp had the lowest level of resistance
to meropenem (14.3%). In regard to the Gram
negative strains tested, the highest difference in
terms of resistance among opposite genders was
as following: Pseudomonas aeruginosa resistan-
ce to piperacillin / tazobactam (77.8% in males
and 22.2% in females), imipenem (71% and
29%) and meropenem (69% and 31%), Klebsiella
spp resistance to imipenem (43.8% and 56.2%),
meropenem (44.8% and 55.2%) and piperacillin /
tazobactam (55.3% and 44.7%), and Proteus mi-
rabilis resistance to piperacillin / tazobactam
(28.6% and 71.4%) (Table 3).

Tabena 1. Quctpubyunja yzopaka ypuHa y Knununukom nentpy Kparyjesai

Kaunuke/uentpun n* (%)
Xupymika KIMHHKA 70(10,6)
Knunuka 3a opronenunjy 117(17,7)
Jequnnna UHTEH3UBHE HETe 40(6)
Knunuka 3a Heyponorujy 269(40,6)
KinHuKa 3a HHTEpHY METULIMHY 130(19,6)
Knunuka 3a yponorujy 33(5)
IenTap 3a oHKOJIOTH]jY 3(0,5)
YkymHO 662(100)

*n — Opoj y30paka ypuHa

Table 1. Distribution of urine samples at the Clinical Centre in Kragujevac

Clinics / centers N* (%)
Surgical Clinic 70(10.6)
Orthopedic Clinic 117(17.7)
Intensive Care Unit 40(6)
Neurology Clinic 269(40.6)
Clinic for Internal Medicine 130(19.6)
Urology Clinic 33(5)
Center for Oncology 3(0.5)
Total 662(100)

*N — number of urine samples
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Tabena 4. Ynorpeba antnbuoruka y Knmanukom nentpy Kparyjesan y nepuony ox 2007 o

2011 romune (JUUY/100B1')

AHTHOMOTHK / TOUHE 2007 2008 2009 2010 2011
nUnpoQIoKCcaIH 4,15 5,14 5,68 5,48 5,53
e OTaKCUM 0,94 1,37 1,22 0,78 0,27
e Ta3zuIuM 0,90 1,39 1,46 2,08 1,88
nepTPUAKCOH 491 4,87 5,23 4,62 6,46
TeHTaMUIIMH 3,02 2,40 2,09 1,84 2,05
aMHKaIH 5,45 5,47 5,63 6,05 5,26
BAHKOMUIIMH 0,40 0,64 0,62 0,80 0,98
AMITALIHH 1,04 0,87 0,84 0,67 0,47
AMOKCHUIIMJINH 2,58 2,57 2,58 2,29 2,19
AMOKCUIWINH + KJIaBYJIAHCKA KHCEJIMHA 3,48 3,63 4,90 5,49 4,48

1 — nedurncane qHeBHE H03¢ Ha 100 OoJIECHMUKMX MaHAa

Table 4. Utilization of antibiotics in the Clinical Center Kragujevac from 2007 to 2011

(DDD/100BD).

Antibiotic / year 2007 2008 2009 2010 2011
Ciprofloxacin 4.15 5.14 5.68 5.48 5.53
Cefotaxime 0.94 1.37 1.22 0.78 0.27
Ceftazidime 0.90 1.39 1.46 2.08 1.88
Ceftriaxone 491 4.87 5.23 4.62 6.46
Gentamicin 3.02 2.40 2.09 1.84 2.05
Amikacin 5.45 5.47 5.63 6.05 5.26
Vancomycin 0.40 0.64 0.62 0.80 0.98
Ampicillin 1.04 0.87 0.84 0.67 0.47
Amoxicillin 2.58 2.57 2.58 2.29 2.19
Amoxicillin + clavulanic acid 3.48 3.63 4.90 5.49 4.48
JUCKYCHUJA DISCUSSION

[MpumapHu b OBe cTyauje 0o je Aa yT-
BpPAUMO YUYECTaJOCT M OCETJBUBOCT Y3POUHHKA
YT kon xocnuTanW30BaHUX MalyjeHaTa y Iie-
puony ox tpu roguse (2009-2011). Kako cy, y
OZIHOCY Ha IMOJaTKe W3 JIUTepaType , youeHe pa-
37IMKE Y BPCTU y3pOUYHHMKA, CTONHM PE3UCTEHIIH]E
U ynotpeOu aHTHOMOTHKA, APYTW LHJb HAaller
UCTIHUTUBaka OO je 1a YBUAMMO Ja JH OBH IO-
Jand MOry moMohlin y mpolecuMma ajanTaluje
JIOKQJTHUX TPOTOKOJIA JieUueHha M EMITUPHjCKOT
onpehuBama Tepanuje UYT. Benuku Opoj ayro-
pa je mokaszao aa je Hajuemhu yzpounuk UYT
Escherichia coli, 6uiio na ce paay o maryjeHTH-
Ma KOjU Cy XOCIHTAaJIM30BaHH, OO Ja ce paau
0 TalWjeHTUMa KOjU ce Jieue Ha HUBOY IpuMap-
e 3apascreene samrure ™', TIpema Harmmm
MoJanyuMa, OBaj y3pOYHHK je TeK Ha YETBPTOM
MECTY MO YYeCTaJOCTH ca YKymHO 82 mu3onara
(12,4%). Hajuemthn yspounmk UVYT y Hammem
ucnutuBawy je Klebsiella spp. ca ykynHo 219
n3ojaTa mto YuHU 33,1% CcBUX M30JI0BAHHUX Ia-
TOr'€Ha, W pa3jMKyje ce Of MoAaTaka u3 JuTepa-
Type'”. Vimak, BHCOKA yYECTAIOCT OBOI YpO-Iia-
TOr€Ha Y HAIOj MOMYJIALUjH BEPOBATHO je Mo-

The primary objective of this study was to
determine prevalence and susceptibility of UTI
pathogens in hospitalized patients over the period
of three years (2009-2011). We also intended to
compare our results with published literature on
this topic®, in order to establish whether these
data can help in the processes of local treatment
protocols development and choice of empirical
antibiotic therapy of the UTI.

Many authors showed that the most common
cause of UTI is Escherichia coli, in both hospita-
lized and in the patients treated at the primary

4,8,10,11
health care™

. According to our data, it is
only the fourth most frequent agent of UTI with a
total of 82 isolates (12.4%). The most common
cause of UTI in our study was Klebsiella spp.
with a total of 219 isolates accounting for 33.1%
of all isolated pathogens, which was not observed
in other studies'’. However, a high frequency of

this pathogen in our study population likely re-
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cleiuua yTrunoaja Buie (akTopa: TEKUHE
Oonecty mauujeHara, MpeAXoJHe ynorpede aH-
THONOTHKA — (DIYOPOXHMHOJOHA, LedalocopH-
Ha, TIMKONENTHAA, amuHormukosmma''®, xu-
PYPLIKHX MHTEPBEHIIM]ja, XOCIIUTAIN3AIH]E Y je-
JMHWIIAMA WHTCH3MBHE Here'® Kao M caMe
ocobune Klebsiella spp na ce mpeHocH IyTeM
PYKY MEOUIIMHCKOT 0CO0Jba U y MameM Opojy
cllydajeBa NMPEKO KOHTAMHUHUpPAaHE MEAMLIMHCKE
orpeme u TedyHocTu. Bucoka ydecranoct Kleb-
siella spp. y uCIUTUBAaHUM Y30pLHIMa MorJia Ou
ce o0jacHUTH MoAanMMa NpukasanuM y Tabenn
4, xoju ykasyjy Ha nosehaHy ymnorpeOy mojeau-
HUX aHTHOMOTHKA y niepuony ox 2007. mo 2011.
roaune y Kimmanukom nentpy Kparyjesau.
CIMYHO JPYrUM HCHUTHBAKMMA', MOITyIa-
IMja CTapoOCTH TpPEeKo 65 TomuHa je HajBUIIE
owna momnmoxHa UYT (38,6% Bc 64,4%) u y
okBHpY Hamie cryauje. [abe, cojeBu Escheric-
hia coli cy 6unu BUIE 3aCTYIJBEHH KOJ 0co0a
KEHCKOT Tojla y TOMyJIallWju TalujeHara cTa-
pujux ox 65 roauHa, Kao M KOI 0co0a MKEHCKOT
noja y LENOKYITHO] MOCMaTpaHoj MOIyJaluju,
ITO je Takohe y cKiaay ca HEKUM Of MPeTXOof-
HuX cTyauja”’. ¥ nurepaTyp je mokasaHa Beha
3acTyIUbeHOCT  Pseudomonas aeruginosa Kon
MyLIKapamna y THOMyJaluju CTapoCTH Mpeko 65
roIMHa Kao M KOJ MYyIIKapamna y IeJIOKYITHO]
oCMaTpaHoj momynanuju, mro je norspheHo
u y HameMm wucnutuBamy (Tabema 2). Beha
ydecranoct Pseudomonas aeruginosa Ko My-
mkapana koju umajy UVT ce moxe objacHUTH
nojanuMa M3 A0 caja MyONMKOBaHUX CTyAHja.
Haume mokaszano je na ce Pseudomonas aerugi-
nosa yemhe jaBjba Ko 0co0a MYIIKOT 1101, KOJ
ocoba Koje cy IPETXOJHO KOPUCTUIIC aHTHOUOT-
CKy Tepamujy, Koa ocoba Koje Cy MpeTXOAHO
uMasie HEKYy OJf MHTEpBEHIHja Ha YPHUHAPHOM
TPaKTy Kao H Ko ocoba Koju umajy mopemehaj
¢$yHKUMOHUCama MOKpahHe Oemunke T3B. HEYpo-
reny Gemmky'™'*. [logany U3 Hame crymuje mo-
Kazyjy ga je on ykymHo 70 mauwmjenara (43
oco0e MyIIKOrT 1oyia 1 27 ocoba )KEHCKOT T10J1a)
ca UYT xox kojux je uzonoBaH Pseudomonas
aeruginosa, wux 50 (71,4%) KOpUCTUIO aHTH-
OnoTHKE Mecell JaHa Mpe XOCHUTalu3aluje, u
na je xox 65 marnujenara (92,6%) Ouo miacupan
ypUHapHH Katerep (IoAaluy HUCY IPUKa3aHH).
[Ipoceyna pesucTeHIMja CBUX UCTIUTHBAHUX
cOjeBa y HallleM MCIUTHBamy je Ouina Ha BUCO-
koM HHUBOY (70,3%) mocebHO Kaja Cy y MUTamy
MEeHULWINHCKH aHTUOMOTULN W Uedanocnopu-
Hu tpehe renepauuje. Pesucrenuuja Klebsiella
Spp Ha TIOMEHYTE aHTUOMOTHKE y HallleM HCTpa-
xKuBamwy ce kperana ox 94,1% no 100%. Ilper-
XOIHU TIOJAIM TOKAa3yjy HEIITO HIJKM CTeleH

flect the impact of several factors: severity of di-
sease, previous use of antibiotics — fluoro-
quinolones, cephalosporins, glycopeptides, ami-

s 15,16
noglycosides ™",

surgical intervention, ho-
spitalization in intensive care unit'® as well as the
properties of Klebsiella spp itself: transfer by the
hands of medical staff and, in minor extent, thro-
ugh contaminated medical equipment and fluids.
High incidence of Klebsiella spp. in the tested
samples could be explained by the data presented
in Table 4, indicating increased utilization of
certain antibiotics during the period 2007 - 2011
in the Clinical Center Kragujevac.

In accordance to results of other studies' , the
population aged over 65 years was the most sus-
ceptible to UTI (38.6% vs. 64.4%) in our study.
Furthermore, strains of Escherichia coli were
more present in females older than 65 years and
in females of all ages, which is also consistent
with some previous reports”'”. It was shown that
Pseudomonas aeruginosa is more common in
males over 65 years and in males of all ages”"”,
which was also confirmed in our study (Table 2).
Higher incidence of Pseudomonas aeruginosa in
men with UTI can be explained by the data from
literature. Actually it was shown that Pseudomo-
nas aeruginosa occurs more frequently in males,
in patients who have previously used antibiotics,
in patients who previously had one of the inter-
ventions in the urinary tract as well as in the pati-
ents with functional disorder of the urinary blad-
der called neurogenic bladder'*'". The data from
our study showed that out of 70 patients (43 ma-
les and 27 females) with UTI and isolated Pseu-
domonas aeruginosa, 50 (71.4%) received anti-
biotics one month before hospitalization, and 65
patients (92.6%) had urinary catheter (the data
are not shown).

The average resistance rate of all tested
pathogens in our study was high (70.3%),
especially to penicillin antibiotics and third-gene-
ration cephalosporins. Klebsiella spp resistance
rate to aforementioned antibiotics in our study
ranged from 94.1% to 100%. Previous data indi-
cated a slightly lower level of resistance (58% -
74%) and (42.9% - 78.6%)'""®, whereas a study
from Canada showed low Klebsiella spp resi-
stance to penicillin antibiotics and third-genera-
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pesucrentmje (58% - 74%) u (42,9% - 78,6%)" "%,
JOK cy ucTpaxkuBama y KaHanu mokasana yde-
cranoct pesucrennuje Klebsiella spp Ha nieHH-
OWINHCKE AaHTUOMOTHKE U  LedaloCHopHHe
tpehe remepammje ox 0% o 6,6%'. Opako
HU3aK HHMBO PE3UCTEHLWj€ OBHX IaTOreHa ce
objammaBa KOHTPOJIUCAHOM YHOTpeOOM M Ma-
JIOM MOTPOIIHOM OBMX AHTHOMOTHKA', IITO
Hyuje cnydyaj y Knuanmukom nentpy Kparyjesan
(Tabena 4).

CanuaH cTemeH pe3UCTeHLHWje je y HalleM
WUCIUTHBaY TOKa3ao W Proteus wmirabilis
(92,4%-100%). Mama OCeTJHHBOCT je MOKa3aHa
y nperxonHuM cryamjama (32% - 80%)™, nox je
y llmanuju crenen pesucreHuuje Proteus
mirabilis-a 6uo ox 1 % 10 7,6%"'. TlokasaHo je
Jia Cy TJIaBHU (PaKTOpH pU3MKa 32 HACTaHAK pe-
sucTeHnuje Proteus mirabilis-a mpeaxomHa ymo-
Tpeba (ayopoxuHonoHa U nedanocnopuna, 60-
paBaK NanWjeHTa y YCTaHOBH XOCHHUTAJIHOT
TUNA, IJIacCHpamke YpUHApHOT KaTeTepa Kao u
IPETXOfHA XOCIMTAIM3auHja’. Y HaIoj CTy-
muju, ox 107 manujeHata Ko KOjUX je U30JIOBAaH
Proteus mirabilis, 73 nanujenta (68,2%) je xo-
PUCTHIIO HEKM O aHTUOMOTHKA y TEPUOAY OJ
Mecell JaHa mpe xocrnurtanusanuje, 103 marm-
jenTta (96,3%) je umaso muacupaH ypuHapHH Ka-
Terep, a 16 manujeHara (15%) je mperxogHo, y
MEpUOayY Of jeqHE TOOUHE, OMII0 XOCITUTAIN30-
BaHO (IIOJIALld HUCY TIPUKA3aHU).

Enterobacter je y HalleM UCTIUTUBABY Kao U
Escherichia coli moka3zao ciau4aH HUBO pPE3U-
CTEHIIMje Ha MEHUIMINHCKE aHTHOMOTHKE Kao U
Ha nedanocnopune tpehe renepanuje (94,4% -
100%) u (67,2% - 96,4%). lloganu U3 Apyrux
HCIUTHBaKka CE HUCY MHOTO pasnukoBanu (20%
- 60%)'® unu cy moKa3HBaIM HELITO HUKH CTe-
nen pesucrenuuje (20,4% - 37,1%) kana je y
nutawy Enterobacter (19), 10K je cTeneH pe3u-
crenuuje Escherichia coli 3natHO HWxu (9% -
40%) u (0,9% - 4,4%)'>".

I'pam-nio3utuBHU Enterococcus spp je moka-
320 HUBO pesucteHnuje ox 60,9% no 70,6% Ha
MEHUIIIIMHCKE aHTHOWOTHKE IITO je Takohe Ha
BHIIEM HUBOY O pe3yiTaTa MPeTxoJHUX HCTpa-
xuBama (47,3% - 48,6%) u (20,4% - 37,1%)™".

Hajsehy ocerspuBOCT I'paM HeraTHBHHU Ypo-
MaTOreHH Cy MOoKasajiu Ha KapOarneHeme (5,4% —
44.9%) w nuneparmiuH/TazobakTam (6,9% -
35,5%), nok je I'pam-nosutuBHU Enterococcus
spp OMO HajBUILE OCET/HMB Ha BAaHKOMHIHMH U
teukoranu (3% - 3,3%). Pseudomonas aeru-
ginosa je m3azuBad ca HajehuM cTeneHoMm pe-
3WCTEHIIM]je Ha KapOarlieHeMe, TayHWje WMHIIC-
HeM (44,9%) wiTo je y ckiaay ca 3anakambhMa
W3 BHUIIE HCTPAXKHUBAaWKA DPA3IHUUTOr Tpajama,

tion cephalosporins: from 0% to 6.6%"’. Low re-
sistance level of these pathogens can be
explained by controlled use and low utilization of
these antibiotics'®, which is contrary to the situa-
tion in Clinical Center Kragujevac (Table 4).

Similar degree of resistance in our study
showed Proteus mirabilis (92.4% -100%). Hig-
her susceptibility of this agent was shown in
some previous studies (32% - 80%)20, while the
level of resistance of Proteus mirabilis in Spain
ranged from 1% to 7.6%"'. It was shown that the
main risk factors for emergence of Proteus mira-
bilis resistant strains are previous use of
fluoroquinolones and cephalosporins, hospitali-
zation, placement of a urinary catheter and pre-
vious hospitalization®. In our study, 73 (68.2%)
out of 107 patients with isolated Proteus mirabilis
received antibiotics one month before hospitali-
zation, 103 patients (96.3%) had a urinary cathe-
ter, and 16 patients (15%) were hospitalized du-
ring the last year (the data are not shown).

In our study Enterobacter and Escherichia
coli showed similar level of resistance to penicil-
lin antibiotics as well as to the third-generation
cephalosporins (94.4% - 100%) and (67.2% -
96.4%), respectively. Results from other studies
showed lower (20% - 60%)18 or very low level of
resistance (20.4% - 37.1%) of Enterobacter”,
while the resistance rate of Escherichia coli was
extremely low (9% - 40% in one study, and 0.9%
-4.4% in another)lg’lg.

Resistance rate of Gram positive Enterococ-
cus spp to penicillin antibiotics ranged from
60.9% to 70.6%, which is also higher than in ot-
her studies (47.3% - 48.6% in one study, and
20.4% - 37.1% in another)*"’.

Gram-negative pathogens were the most su-
sceptible to carbapenems (5.4% - 44.9%) and pi-
peracillin / tazobactam (6.9% - 35.5%), while
Gram positive Enterococcus spp showed the
lowest resistance rate to vancomycin and teico-
planin (3% - 3.3%). Pseudomonas aeruginosa is
a pathogen with the highest resistance rate to car-
bapenems (e.g. resistance to imipenem Wwas
44.9%) among Gram-negative bacteria, which is
consistent with observations from several studies
of varying duration, conducted over 15 years>.
Carbapenems and piperacillin / tazobactam are
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CIpOBENECHUX y mepuoay ox 15 rouHa’. Kap-
OareHeMH M IHIEPAINH/Ta300aKTaM Cy aHTHU-
Oovotnum wu30opa kaga cy ['pam-HeratuBHe
nHpeKnuje y nutamy Tj. [ pamM-HeraTHBHU ypo-
MATOreHH Cy TOKa3ajid HajMambH CTeleH pe3u-
CTCHIMje Ha OBE AHTHOMOTHKE W MO APYTHM
'mukonentuaHM aHTUOMOTUIH
BaHKOMHWLIMH M TEMKOIUIAHUH OM OWJIM CyBepeHU
y Oopbu mpotus ['pam-nozutusHOr Enterococ-
cus spp TpeMa Halloj CTyIuju, Majaa ce y Toje-
IVUHAM HCTPaKUBAaKBMMa jaBJbajy M PE3UCTEHTH

Hajzan, mpum wu3bopy antuOHOTKa Tpeba
uMaTd y BUAy Bulle Qaxropa: gapMakoKHHET-
cke u (apmakoguHamMcKe OcoOWMHE JieKa,
odyBaHOCT (yHKuMja OyOpera m jerpe, MHHU-
MyM MOryhux HeNoXeJpHHX peakluja ca Apy-
T'HM JIEKOBHMA, Ka0 W pe3yaTare aHTHOHOrpama
KOjH TMpeAcTaBjba caMo jenaH on ¢akTopa npu
n300py aHTHOMOTHKA B Kora Tpeba y3eTH ca pe-
3epBOM”.

3AK/bYYAK

VYV Knunnukom ueHtpy Kparyjesan, I'pam-
HEraTHBHM H3a3uBayll cy Owiam demhe H30110-
BaHU of ['pam-no3uTuBHUX, a cojeBu Klebsiella
spp. cy ounn Hajuethn mehy muma. Umajyhu y
BUJY TIOJ U CTapocT, ocode crapuje oa 65 roau-
Ha cy nomnoxkuuje UYT npu yemy je Pseudo-
monas aeruginosa 4enrhe M30J0BaH KoA ocoda
Mymkor mnomna, a Escherichia coli xox ocoba
KEHCKOT T10J1a.

[Ipema HammM pesyntatuma Kaja cy Kleb-
siella spp, Proteus mirabilis, Enterobacter,
Escherichia coli, Pseudomonas aeruginosa un
Proteus vulgaris y nutamy eMInupHjcku Tpeda
nzabpatn  KapOameHemMe WM  NHIEpaLH-
nnH/Ta3o0akTaM, 0K Kaja je y nutamy Entero-
coccus spp eMIMPUJCKU Tpeda n3adpaTH TITUKO-
MeNnTUAHE aHTUONOTHKE.
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