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Total ESBL Positive ~ ESBL Negative POwo] g
(100)99 (71771 (28/3)28 Pesudomonas spp.
(100)86 (81/4)70 (18/6)16 Acinetobacter spp.
(100)17 (100)17 (0)0 Stenotrophomonas spp.
(100)2 (50)1 (50)1 Burldkhorderia spp.
(100)1 (0)0 (100)1 Moraxella spp.
(100)1 (100)1 (0)0 Other nonfermenters
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Pseudomonas spp. Acinetobacter spp. Stenotrophomonas maltophilia

pigi?ibe neEgSaEt’iI\_/e T(ital pigi?ibe neEgSaEt’iI\_/e T(ital pigi?ibe neEgSaEt’iI\_/e T(ital Szl
N=71) | (N=28) | NF99) | =70y | (N=16) | N8O | =17y | (n=oy | (NFID)

(100)71 (85/7)24 (96)95 (100)70 (68/8)11 | (94/2)81 (100)17 (0)0 (100)17 (AP) Ampicillin
(91/5)65 (50)14 (79/8)79 (100)70 (68/8)11 | (94/2)81 (100)17 (0)0 (100)17 (ATM) Aztreonam
(97/2)69 (82/1)23 (92/4)92 (100)70 (68/8)11 | (94/2)81 (100)17 (0)0 (100)17 (AUG) Augmentin
(66/2)47 (21/4)6 (53/5)53 (78/6)55 (12/5)2 (66/3)57 (29/4)5 (0)0 (29/4)5 (AN) Amikacin
(100)71 (96/4)27 (99)98 (100)70 (81/3)13 | (96/5)83 (100)17 (0)0 (100)17 (CFX) Cephalexin
(98/6)70 (64/3)18 (88/9)88 (100)70 (43/8)7 (89/5)77 (100)17 (0)0 (100)17 (CTX) Cefotaxime
(100)71 (71/4)20 (91/9)91 (100)70 (25)4 (86)74 (100)17 (0)0 (100)17 (CZX) Ceftizoxime
(100)71 (92/9)26 (98)97 (100)70 (81/3)13 | (96/5)83 (100)17 (0)0 (100)17 (CFM) Cefixime
(47/9)34 (14/3)4 (38/4)38 (87/1)61 (6/3)1 (72/1)62 (5/9)1 (0)0 (5/9)1 (CIP) Ciprofloxacin
(100)71 (96/4)27 (99)98 (98/6)69 (56/3)9 (90/7)78 (100)17 (0)0 (100)17 (CXM) Cefuroxime
(66/2)47 (3/6)1 (48/5)48 (97/1)68 (25)4 83/1)72 (52/9)9 (0)0 (52/9)9 (CAZ) Ceftazidime
(100)71 (50)14 (85/9)85 (100)70 (43/8)7 (89/5)77 (100)17 (0)0 (100)17 (CRO) Ceftriaxone
(81/7)58 (21/4)6 (64/6)64 (97/1)68 (25)4 83/1)72 (88/2)15 (0)0 (88/2)15 (CPM) Cefepime

(93)66 (85/7)24 (90/9)90 (90)63 (50)8 (82/6)71 (58/8)10 (0)0 (58/8)10 (C) Chloramphenicol
(63/4)45 (64/3)18 (63/6)63 (84/3)59 (31/3)5 (74/4)64 (5/9)1 (0)0 (5/9)1 (TS) Cotrimoxazole

(69)49 (28/6)8 (57/6)57 (87/1)61 (6/3)1 (72/1)62 (35/3)6 (0)0 (35/3)6 (GM) Gentamicin
(59/1)42 (17/9)5 (@/5)41 (97/1)68 (12/5)2 (81/4)70 (100)17 (0)0 (100)17 (IM1) Imipenem
(67/6)48 (25)7 (55/6)55 (100)70 (37/5)6 (88/4)76 (100)17 (0)0 (100)17 (MEM) Meropenem
(73/2)52 (35/7)10 (62/6)62 (98/6)69 (43/8)7 (88/4)76 (70/6)12 (0)0 (70/6)12 (PRL) Piperacillin
(53/5)38 (10/7)3 (41/4)41 (91/4)64 (0)0 (74/4)64 (64/7)11 (0)0 (64/7)11 | (PTZ) Piperacillin tazobactam
(81/7)58 (74/1)20 (78/8)78 (92/9)65 (31/3)5 (81/4)70 (94/1)16 (0)0 (94/1)16 (T) Tetracycline
(74/6)53 (25)7 (60/6)60 (100)70 (31/3)5 87/2)75 (82/4)14 (0)0 (82/4)14 (TC) Ticarcillin
(76/1)54 (32/1)9 (63/6)63 (84/3)59 (18/8)3 (72/1)62 (35/3)6 (0)0 (35/3)6 (TN) Tobramycin

(0)0 (0)0 (0)0 (0)0 (0)0 (0)0 (11/8)2 (0)0 (11/8)2 (CO) Colistin
0)0 0)0 0)0 )0 )0 0)0 (11/8)2 )0 (11/8)2 (PB) polymyxin B

260



352 0 Sy pole B> ol dno

B Pseudomonas spp.

68.6%

Acinetobacter spp.

Oolows (y9 CudS 1 oilan S Ugiiums! g (wlisegdgms PDR g XDR (MDR (sladlg sl Slolyd -1 ,l3905

Slotiungr 955 S St jlgll ) bl o
b 55 Jgoms (slapomaslSyl g 395 005 odliza] BACTEC
)5 o0 S Sy 4 3 o) iz
0AiS jaspt oo Sh pimls adlas pl
5 Shaiwel  (bgegdguy
sdgpl ol adlae 3 ddg eligegdy il
PV (slacSign sl 4 UWhdgdle  oligegdy yigisnl
ol L sl sl BB ass cpl a8 ol L cuoglde
L0 cplpls  cal polas aplSYLy 4y J15 jobdy puuslS)l

ROV LV SRS

(ligagdy gl I U slacigis Gloy sl ol
2,5 odlatwl laplsYLy
ol 31 o g oobsegdyisiinl sladlgpl so ) S0
dodTUT s g Shgiwl  cladlgpl 1o ,281/4
ESBL  «(plgegdguy  sladygu
ton 2o TT6 ESBL oiiSuly clhosis sy
IS b S 1) oaiS 35 d sladlgpl
St ESBL ensaly slapuslS)l (G yiers
03138 ypo59 e sladlgl 1o )MA3 &S dg oligegdun
YL aop b e olad] b 4 1) cuze ESBL

._\3.)9.3 Cdo

261

L
kol oMo jl S bSgn 5l 4 cuwglis
(o pyS slbo Sl g anlgs oanl amd Lo ol
w38 glafl b |y Cuglia o 5l 6k
oopygpgllin pow Jud & G9iST g Wlodges by
b Slylen  ladige )b oYl Ceoglio
etilite 4 BSlatel 5 Dgujesl  ebsegdgy
Cooglio (ol imd oo (Ui Cuoglie LagyglginS” 9 lapinl)l
5ok eolawl takes 1 ayeST 5l ool 4 w3 S
blize JUsl o Sspely 1 5 gl p acKign
ol & Sy I 3 g plusil 4 Gl jl polie (sloaygus
ly el o) BACTEC (98 cusS Slogs] it
w...u)9.l9.o.’9).<~c Wil oK Jo.«.uy @L»qu JJL‘E &S s
Sl @ SxSpread e il il allae |
o) & TID L 0 gow jl O)b Cuonl L& lew
Sl 5l A8ly clacsgae 51l wms o &) ol
ooliiog Koo solislojl 3 aliwlie bl .l 5



OLSen 5 saspdr el Lilo

(ESBLS) Gasbillgun jLbSUL sy 35T 530S 3dg5 913317 4 paliie 308 paodis pai (slaes S

3 Jo (19) cosl oas 3155 0036 5 aoydT i
ESBL) wlgegdgus (sadigw JS cuoglio bo aalllas
Ferreira adlae )3 cuoglio line oymomod D w0 y372/1
Cowlus 3o &S asdllas pod b duslio o oS o
o ) whoe g whml 4 wlgegdguy sladlysl
93 ol 4 1y Shgtiwl cywlus ¢ 20,3100 45 1s,588
5 e botas 52,51 45 gl lS 0 cunglio il
adlles ol OMS 5 Jg )bl lacssae pl oy
e prsot] Sism sl 4 lo )3 s Fuly Ayl
Dy

ags dan &5 39 o] oSS Sl @l
polie gy 9 ool (s Lpil)lS 4 (wligegdy il
P B S b g idS A Cuoglie pismed (09
ol &S 1 oaalie Lubgsde ol (claalgnl ws,511/8
@il > )1 muetlS)l ol YL Hla (295l Cuoglie
wored 3 1) 935t Yl Sloyd QB el
o 36 Sl A GbMie g aed e )18 Sy
L) eleadige lop lp Sul uils daayge
i bgoshypgiin]  ladigw D5y lagly 55
Ssygbar g Sy 5 JoileS gen 5sS
L;Ltba)b 9 Jdg u.ul.ub 9)'.) 93 L)"‘ 4 Ltdea).»' M)394/1
Hgd oo Caure pogad (pl (L]

(psdl 3 g5 adles 4 Kea 3 Moehario
9> 4 1i52595] obisegdguny (sladlgil Coplus 30
sbdgpl S wobl/6 ol adlas bl
sdalin yols ddlllas > picmed 3yl o)l ol @ Cuwlus
ESBL (laayguw 40,512/9 § 05,352/1 sy a5 us

OwlaS g o & Shgtiwl 9 elgegigmy  Cuto

s e ol Ses ESBL oniSaly sladyyl
Lo lag)h 5l sy eolaiwl Al jd el Dl sl
NuSlyg0 drgus S opiomad ASL o liwjlows 55 (09,50
o9 b (Soign il Comlas oS cuiS dgpl 5
g e ESBL g0l lis 595
sldgnl  (Sogunl  Cuglie g )y
5ot S A5 ol ESBL eatSuy ebgegdges
sl o) BUT 1 i «JSiael IS 4 polin Ll 2,390
4 polio Ll 1063 51 e 5 Sl @ pglis
Orlelpg g ey bl JgiluS g0 568
(ol ol Cuwlus W52/L)  plesS glog p . Nidg
ot ESBL lodlgnl 53 oglsiS o
LSV oM SoSisn Bl o 3 09 pligegdgmy
e 1) Camles e olgegdgmy ladlysl

g an ol ol (%32/4) sy o (33/8)
A3 e B opasSea g ontdS 4 olgagdguy
Il oSl b phlen sl (Sen 5 Blot
DI 2o B2 ) e g Sie i ¢ Slogr S Lt
(15) wle>,s
ligadgun cuto ESBL (sladgpl (uils adllas
OrlSel @ 1y Cooglio VL by jsSlS el o
gl 00,309 (1 51 L (w5092 polie %66/2) wisly Lis
5391 polie yomlol g s Lol o 576/ ¢ s loliis 4
bagw 9y » (2011) 4 Ken o Ferreira aslas
2022 cllon G 3 erilie ligu3s gl elgagdgu
polie Cpmloliz 4 ol 20,037 5 sl 4y Loy g0
ol adlae guls wslen Ferreira adlae ;5 .(19) w9
3 Coglie dopd bl gy plSiel 4 ladygur Funly
0938 Soy oIl S i &5 3 Vbl ol adllas
Oliee Ferreira adllae jo )y ool jedS )5 Coglie
Orealelir 5 plSaal 4 Sl clodlgil Cooglio

262



»).uk;w:);f}l:b&wbuolnw

93 ol 30 pigpe 4 Cooglio e bilie ;5 939 0u0,581/4
o s g 10,88/4 5 15,355/6 1L punlS))
s sl oSGl Sl ogad ol 0 adls
Il oy gy Al ) (S plsisa el
FSlgignl 9 olgegdguy I (U slacigas 3500
5 oslitel dy90 Wl LSV kS ilg
Dby ad el & s Caglis SR g 15,5 o0
5 e 9 Sy o) Yl 55 g Wil 5l b slacsgie

(23 ) cuils anlgs olyon a1y lilows 53 o )los

S 5 4o

3 San bl Cwglie a8 B L adlas oyl s
ol his (o Codlw odes JSdo S 4 gl H9S
o 45 SV clag)ls wdlas cpl b5 B e
2 gy upadpon olall Ll g iy
b slacigic %40 Jlis oloy sl bl o Lo S
i 50 S bgiiwl slacsgic W78 5 Luligegdgms
olatul b (6988 Sjglgeninl Cllllae plosil ¢glaiocp
Ghl B b Silyy 9 Sunlgd sbghy, |l
polie (sladigw (B8 5l (55l slp 50 slaylSal,
ool gt Sl exSole g Wl 0o 0w Sl g deee
Cal (67938 daolr 53 B> polie sladygu

3037 o 00,857 wspay hlio 5 . xdgr ol
crl 4 pSlgtianl 5 wlgagdgus (ite ESBL (sladlysl
ASlgtisl aly o kol Gl Colas S ]
D L gyl 4 Cus gyt sl Gl

Ugogdguy oasw H60 lnl 51 SIS
mlSnl ay i (sl glig s 4 5 ) ordl
S Jo 5 (21) wog: plie elSolul 5 5 JgilS gm0 558
005)Sd i Sgn 5l 4 Cuwglio e adlhae pl y
1> 55 WTB/B 5 UG3/6 9453/5 H4B/5 M3/ .5 e
9 JoilaS g 555 & Cueglio (liee ol nl 3 )0 ladlllan
35 )5 103518 5 s )385/8 i Sl
@)

o Eel o ligesdypginel  sladgpl JS
S slog e (HOAL)  JgiluSgor 58 4 sy
(8812 B uSn s {U8B12) s (94/1)
bl g (U64/7) easlol g (N70/6)  pwlSee]

sbdlgpl IS 4o,306 51 e sl las (%64/7)

polie (cwyyp 3y90 Sign B12D 5l 5)5023 4 S bgiivd
1 sy paSin Sy 5 CotdS” 4 oS 5 A

gl & g el pols adlae a2y b IS

D9 shoy J e eheel Somsl 4 bdgpl

sldspl o suel 4 Cwglis e &S g ysba

5 o5 e Sheial 9 elgegdgus

&b

1- Vasudevan A, Memon BI, Mukhopadhyay A, Li J, Tambyah PA. The costs of nosocomial resistant gram negative
intensive care unit infections among patients with the systemic inflammatory response syndrome- a propensity matched
case control study. Antimicrob Resist Infect Control. 2015; 4(1): 3.

2- Patwardhan RB, Dhakephalkar PK, Niphadkar KB, Chopade BA. A study on nosocomial pathogens in ICU with
special reference to multiresistant Acinetobacter baumannii harbouring multiple plasmids. Indian J Med Res. 2008;
128(2): 178-87.

3- Jasemi SS, Alipoor F, Dehbashi S, Mardaneh J. Isolation Pseudomonas and Acinetobacter from Blood Specimens in
Patients Hospitalized in Emam Khomeini Hospital (Kermanshah). Iran South Med J. 2015; 18(2): 323-33. [Persian]

4. Camp C, Tatum OL. A Review of Acinetobacter baumannii as a Highly Successful Pathogen in Times of War. Lab
Med. 2010; 41(11): 649-57.

263



Ol 9 (S2upopeel Lo (ESBLS) Gasbillgun jLbSUL sy 35T 530S 3dg5 913317 4 paliie 308 paodis pai (slaes S

5- Karakoc C, Tekin R, Yesilbag Z, Cagatay A. Risk factors for mortality in patients with nosocomial Gram-negative
rod bacteremia. Eur Rev Med Pharmacol Sci. 2013; 17(7): 951-7.

6- Obeidat N, Jawdat F, Al-Bakri AG, Shehabi AA. Major biologic characteristics of Acinetobacter baumannii isolates
from hospital environmental and patients' respiratory tract sources. Am J Infect Control. 2014; 42(4): 401-4.

7- Kamalbeik S, Talaie H, Mahdavinejad A, Karimi A, Salimi A. Multidrug-resistant Acinetobacter baumannii infection
in intensive care unit patients in a hospital with building construction: is there an association? Korean J Anesthesiol.
2014; 66(4): 295-9.

8- Gulati S, Kapil A, Das B, Dwivedi SN, Mahapatra AK. Nosocomial infections due to Acinetobacter baumannii in a
neurosurgery ICU. Neurol India. 2001; 49(2): 134-7.

9- Falagas ME, Koletsi PK, Bliziotis 1A. The diversity of definitions of multidrug-resistant (MDR) and pandrug-
resistant (PDR) Acinetobacter baumannii and Pseudomonas aeruginosa. J Med Microbiol. 2006; 55(Pt 12):1619-29.

10- Jafari S, Najafipour S, Kargar M, Abdollahi A, Mardaneh J, Fasihy Ramandy M, et al. Phenotypical evaluation of
multi-drug resistant acinetobacter baumannii. J Fasa Uni Med Sci. 2013; 2(4):254-58. [Persian]

11- Towner KJ. Clinical importance and antibiotic resistance of Acinetobacter spp. Proceedings of a symposium held
on 4-5 November 1996 at Eilat, Israel. J Med Microbiol. 1997; 46(9): 721-46.

12- Gerner-Smidt P. Frequency of plasmids in strains of Acinetobacter calcoaceticus. J Hosp Infect. 1989; 14(1): 23-8.

13- Chopade BA, Wise PJ, Towner KJ. Plasmid transfer and behaviour in Acinetobacter calcoaceticus EBF65/65. J Gen
Microbiol. 1985; 131(10): 2805-11.

14- Navon-Venezia S, Ben-Ami R, Carmeli Y. Update on Pseudomonas aeruginosa and Acinetobacter baumannii
infections in the healthcare setting. Curr Opin Infect Dis. 2005; 18(4): 306-13.

15- Cornejo-Ju?rez P, Vilar-Compte D, Pérez-Jiménez C, ? amendys-Silva SA, Sandoval-Hern?ndez S, Volkow-
Fern?ndez P. The impact of hospital-acquired infections with multidrug-resistant bacteria in an oncology intensive care
unit. Int J Infect Dis. 2015; 31: 31-4.

16- Weinbren MJ, Borthwick MA. Rapid detection of extended-spectrum B-lactamase (ESBL)-producing organisms in
blood culture. J Antimicrob Chemother. 2005; 55(1): 131-2.

17- Clinical and Laboratory Standards Institute. Performance Standards for Antimicrobial Susceptibility Testing;
Twenty-Fourth Informational Supplement. CLSI document M100-S24. Pennsylvania: Wayne; 2014.

18- Carlet J. The gut is the epicentre of antibiotic resistance. Antimicrob Resist Infect Control. 2012; 1(1): 39.

19- Ferreira CM, Ferreira WA, Almeida NCODS, Naveca FG, Barbosa MDGV. Extended-spectrum beta-lactamase-
producing bacteria isolated from hematologic patients in Manaus, State of Amazonas, Brazil. Braz J Microbiol. 2011,
42(3): 1076-84.

20- Moehario LH, Tjoa E, Kiranasari A, Ningsih I, Rosana Y, Karuniawati A. Trends in antimicrobial susceptibility of
gram-negative bacteria isolated from blood in Jakarta from 2002 to 2008. J Infect Dev Ctries. 2009; 3(11): 843-8.

21- Ghadiri H, Vaez H, Khosravi S, Soleymani E. The antibiotic resistance profiles of bacterial strains isolated from
patients with hospital-acquired bloodstream and urinary tract infections. Crit Care Res Pract. 2012; 2012: 890797.

22- Kalantar E, Motlagh M, Lordnejad H, Beiranvand S. The prevalence of bacteria isolated from blood cultures of
iranian children and study of their antimicrobial susceptibilities. Jundishapur J Nat Pharm Prod. 2008; 3(1): 1-7.

23- Mardaneh J, Ahmadi K, Jahan Sepas A. Determination antimicrobial resistance profile of Pseudomonas aeruginosa
strains isolated from hospitalized patients in Taleghani Hospital (Ahvaz, Iran) from 2011-2012. J Fasa Univ Med Sci.
2013; 3(3):188-93. [Persian]

264



1394).9 '53 o o 22 29> A o k;‘w).a f}‘l‘ b&i&buoln‘uau

Abstract Original Article

Characterization of nonfermenter bacteria resistant to multi-
drug ESBL producing isolated from patients blood samples
using phenotypic methods in Shiraz (lran)

Maneli Amin Shahidi, Mojtaba Anvarinejad’, Amin Abbasian', Pejman Abbasi’,
Noroddin Rafaatpour', Mohammad Ali Dehyadegari', Bahman Pourabbas’,
Gholam Reza Pouladfar’, Jalal Mardaneh**

Background and Aim: The emergence of nonfermenter bacteria that are resistant to multidrug resistant
ESBL are nowadays a principal problem for hospitalized patients. The present study aimed at surveying the
emergence of nonfermenter bacteria resistant to multi-drug ESBL producing isolated from patients blood
samples using BACTEC 9240 automatic system in Shiraz.

Materials and Methods: In this cross-sectional study, 4825 blood specimens were collected from
hospitalized patients in Shiraz (Iran), and positive samples were detected by means of BACTEC 9240
automatic system. The isolates containing nonfermenter bacteria were identified based on biochemical tests
embedded in the API-20E system. Antibiotic sensitivity test was performed and identification of ESBL
producing strains were done using phenotypic detection of extended spectrum beta-lactamase producing
isolates(DDST) according to CLSI(2013) guidelines.

Results: Out of 4825 blood samples, 1145 (24%) specimen were gram-positive using BACTEC system.
Among all isolated microorganisms, 206 isolates were non-fermenting gram- negative bacteria. The most
common non-fermenter isolates were Pseudomonas spp. (48%), Acinetobacter spp. (41.7%) ,and
Stenotrophomonas spp. (8.2%). Seventy of them (81.4%) were Acinetobacter spp. which were ESBL
positive. Among B-lactam antibiotics, Pseudomonas spp. showed the best sensitivity to piperacillin-
tazobactam (46.5%).

Conclusion: It was found that B-lactam antibiotics are not effective against more than 40% of Pseudomonas
spp. infections and 78% Acinetobacter infections. Emergence of multi-drug resistant strains that are resistant
to most antibiotic classes is a major public health problem in Iran. To resolve this problem using of practical

guidelines is critical.
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