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Abstract: The aim of this study was to determine the distribution and antibiotic susceptibility patterns of
Extended-Spectrum Beta-Lactamase (ESBL) producing bacterial strains 1solated from patients with community
acquired infections at Sanandaj two major hospitals in Iran. The study took place at the Faculty of Medicine,
Kurdistan Umiversity of Meical science, Sanandaj, Iran. About 158 g negative strains were evaluated 1solated
from various clinical specimens. The double-disk synergy test was performed on the isolates for the detection
of ESBIL. These genes were confirmed by PCR methods. The majority of community acquired ESBL types
belong to CTX-M (10.76%) and SHV (10.76%). Resistance to ceftazidime and cefotaxime were 33.54 and 34.18%,
respectively. Multiple resistances antibiotics were often associated with ESBL producing organisms. This 1s
the first report of prevalence of ESBL producing 1solates originating from the commumty in Sanandaj. ESBL
producing isolates types especially CTX-M-producing gram negative bacteria are a rapidly developing problem
in Tran. A heightened awareness of these organisms by clinicians and enhanced testing by laboratories
including molecular surveillance studies is required to reduce treatment failures to limit their introduction into
hospitals and to prevent the spread of these emerging pathogens within the commurty.
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INTRODUCTION (Mendelson et al, 2005). ESBLs are detected most
commonly in Klebsiella prewmoriae and Fscherichia
coli (Lin et al,, 2006). The aim of the present study was to

determinate the prevalence and the type of the ESBLs

Most of resistance to anti bacterial agents associated
with admission to hospitals. Resistance to extended

spectrum beta lactames in gram negative bacteria are
predommantly community-acquired source. Therefore,
Community acquired infection are interesting in
controlling the spread of resistance to hospitals
(Laupland et al., 2008).

Extended-Spectrum Beta-Lactamases (ESBLs) are
enzymes conferring broad resistance to to beta-lactam

antibiotics mcluding third-generation cephalosporins
such as cefotaxime, ceftriaxone and ceftazidim.
(Apisarnthanarak et al, 2007, Paterson, 2006;

Sidorenko et al., 2004; Apisarnthanarak et al., 2008), <150
type of ESBLS have been described and the majority of
this enzymes belonging to the TEM and SHV family
(Valverde et al., 2004; Mendelson et al., 2005).

The beta lactamase genes are located on the large
plasmids that confer resistance to other classes of
antimicrobial agents and are readily transmissible from
strain to strain and between different species of enteric
Gram-negative bacilli (Paterson, 2006). Extended-spectrum
Beta-Lactamases (ESBLs) are found in a variety
of members of the family Enterobacteriaceae

produced by gram negative isolates and antibiotic
susceptibility pattemn of this 1solates among nonrepetitive
clinical strains over an 12 months period from January
2007 to January 2008 isolated from outpatient referred to
Microbiology laboratory at the Umversity Hospital of
Sanandaj, Tran.

MATERIALS AND METHODS

Study population and specimen types: This study was
conducted at Faculty of Medicine, Kurdistan University
of Meical science, Sanandaj, Tran. Tsolates of gram
negative bacteria were collected from various specimens
of patients who were referred for Toohid sand Beesat
Hospitals microbiology lsboratories. Specimens mcluded
urine, wound, respiratory tube, blood, cerebrospinal fluid,
etc.

Microbiological methods: All samples were routinely
cultured on MacConkey and blood agar plates. Blood
samples were cultured in Blood culture bottles. Isolates
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Table 1: Primers and conditions of polymerase chain reaction used in this study

Primer PCR primers (5%, 39 Expected size (bp) PCR conditions PCR product size (bp)
SHV-F GGGTTATTCTTATTTGTCGC 928 94°C, 5min; 35 cycles of 94°C, SHV -1, -2, -5, -7, -11, -12, -18, -26,
SHV-R TTAGCGTTGCCAGTGCTC 1 min, 58°C, 1 min, 72°C, 1 min 32, 33, -38, 44, -46,- 49

TEM-F ATAAAATTCTTGAAGACGAAA 1080 94°C, 5 min; 35 cycles of $4°C, TEM -1, -52, -71, -104, -105, -138,
TEM-R GACAGTTACCAATGCTTAATCA 1 min, 58°C, 1 min, 72°C, 1 min -151, -152

CTX-M-F ACGCTGTTGTTAGGAAGTG 759 94°C, 5 min; 35 cycles of $4°C, CTX -M-1, -3, -12, -15, -22, -30, -32,
CTX-M-R TTGAGGCTGGGTGAAGT 45 sec, 58°C, 45 sec, 72°C, 1 min -33,-38, -52, -57, -58, -60, 61
OXA-1-F ACACAATACATATCAACTTCGC 813 @1°C, 5 min; 35 cycles of 94°C, OXA -1, -4, -30, -31,-47

OXA-1-R AGTGTGTTTAGAATGGTGATC 1 min, 58°C, 1 min, 72°C, 1 min

OXA-2-F TTCAAGCCAAAGGCACGATAG 814 94°C, 5min; 35 cycles of 94°C, OXA -2, -3,-15,-21,-32

0XA-2-R TCCGAGITGACIGCCGGGTIG 45 sec, 61°C, 45 sec, 72°C, 1 min

were 1dentified at the species level usmng standard
biochemical tests and microbiological methods. Only one
1solate per patient was included in the study.

Antibiotic susceptibility testing: Disk-diffusion tests
were carried out with antibiotic-contaiming disks on
Mueller-Hinton agar plate (Merck). The results were
expressed as susceptible or resistant according to the
criteria recommended by the Clinical Laboratory
Standards Institute (CLSI) (NCCLS Document M2-A7,
2000). The following antimicrobial agents were tested:
amikacin (30 ug), ampicillin (10 pg), cefalotin (30 pg),
ceftazidime (30 pg), ceftriaxone (30 pg), ciprofloxacin
(5 pg), cotrimoxazole (1.25/23.75 ng), gentamicin (10 pug),
tetracycline (30 pg), ceftizoxime (30 pg) and
norfloxacin (10 ug).

Detection of ESBL production: ESBL production was
detected using the Double-Disk Synergy (DDS) test
(Tarlier et al, 1988). ESBL presence was assayed using
the following antibiotic disks (MAST, UK): cefotaxime
(30 pg), cefotaxime/clavulame acid (30/10 pg), ceftazidime
(30 pg) and ceftazadime/clavulame acid (30/10 pg).

Statistical analysis: Data were entered into a database
using SPSS 11.5 for Windows (SPSS Inc., Chicago, I1L).
Differences between proportions were analyzed using the
w’test. All differences in which the probability of the null
hypothesis was p<0.05 were considered sigmficant.

ESBL-PCR: Template DNA was prepared as follows: a
cell pellet from 1.5 ml of overnight culture was
resuspended in 500 pL of TE (10 mM Tris, 1 mM EDTA,
pH £.0) after centrifugation and boiling for 10 min. After
centrifugation, the supernatant was used for PCR. The

primers and conditions for PCR are shown in
(Table 1) (Yao et al., 2007).
RESULTS AND DISCUSSION

During the study period, 301 consecutive clinical
isolates of gram-negative were isolated. Of these, 158

(52%) were belong to outpatient referred to hospitals
microbiology laboratory. As shown in Table 2 most of
strains were isolated from wurinary tract samples.
Escherichia coli were most frequent isolates and
Pseudomonas aeruginosa and other gram negative
bacteria were i the next grads. Distributions of solates in
two hospitals were the same.

All 1solates of E. coli were examined for Extended
Spectrum Beta-Lactamase (ESBL) production. Of the
158 isolates, 20 (12.66%) were positive for ESBL enzymes.
The sources of the ESBL-producing 1solates tested are
shown in Table 3. CTX-M type was the most detected
shown mn this study. The most abundant source of
ESBL-producing strains was Escherichia coli.

The results of antibiotic susceptibility testing are
shown in Table 4. In general, resistance rates of £. coli
isolates were higher than other gram negative bacteria.
Amikacin, norfloxacin, ciprofloxacin and third-generation
cephalosporing were shown to be the most active
antibiotics agamst these 1solates in vitro.

Most of research focused on epidemiological
studies of ESBLs in hospital settings. However, the
epidemiology of these infections outside hospitals had
not been studied well in this region. This study confirms
the existence of ESBLs as a cause of infection in
outpatients referring to major educational hospitals
laboratories.

Urinary Tract Infection (UTIs) were the most frequent
infection type in outpatients samples and E. coli strains
were isolated from the most of community-acquired UTTs
(Table 2). Escherichia coli 13 frequently found to be

responsible for mtra abdominal and soft tissue
infections (Rodriguez-Bano et al., 2004, 2006).
Therefore, resistance to  commonly  used

antimicrobials in E. coli represents a problem for the
treatment of these mfections. As shown in Table 4 and
Table 3 E. coli causing UTIs was more resistance to
antibacterial agents tested in vitro and in comparing with
other gram negative isolates producing most of ESBL

eIZYIIES.
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Table 2: Distribution of gram negative isolates according to clinical sources and hospitals

Microorganisims
Citrobacler Klebsiella  Proteous Pseudomonas Salmonelia Enterobacter
Rample Jreundii E. coli preumonice  mirabilis  aeruginosa arizond sp. Tatal
Hospital solrce Alkaligenes (%)
Besat H. Blood 0.00 0.00 0.00 0.63 0.00 0.00 0.00 0.00 0.63
Urine 0.00 0.00 43.04 3.80 0.00 2.53 0.63 3.80 53.80
Wound 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.63 0.63
Besat H.
Total 0.00 0.00 43.04 4.43 0.00 2.53 0.63 4.43 55.06
Toohid H. Blood 0.63 0.00 1.27 0.00 0.00 0.00 0.00 0.00 1.90
Lung 0.00 0.00 0.00 0.00 0.00 0.63 0.00 0.00 0.63
Urine 0.00 0.00 34.81 1.27 0.63 4.43 0.00 0.63 41.77
Wound 0.00 0.63 0.00 0.00 0.00 0.00 0.00 0.63
Toohid H. Total 0.63 0.63 36.08 1.27 0.63 5.06 0.00 0.63 44.94
Total 0.63 0.63 79.11 5.70 0.63 7.59 0.63 5.06 100.00
Table 3: Frequency of extended spectrum beta-lactamase enzymes in gram negative isolates
Microorganisims
Clitrobacter Kebsiella Proteous Pseudomonas Salmonelia Enterobacter
Jreundii E. coii preumonicae mirabilis aeruginosa a@rizona sp. Total
TEM Alkaligenes (%0)
Negative 0.63 0.63 7215 4.43 0.00 6.96 0.63 5.06 90.51
Positive 0.00 - 6.96 1.27 0.63 0.63 0.00 0.00 949
CTX-M
Negative 0.63 0.63 70.25 3.80 0.63 7.59 0.63 5.06 89.24
Positive 0.00 0.00 8.86 1.90 0.00 0.00 0.00 0.00 10.76
SHV
Negative 0.63 0.63 70.89 3.80 0.63 6.96 0.63 5.06 89.24
Positive 0.00 0.00 8.23 1.90 0.00 0.63 0.00 0.00 10.76
0XA-1
Negative 0.63 0.63 7342 5.70 0.00 6.96 0.63 5.06 93.04
Positive 0.00 0.00 5.70 0.00 0.63 0.63 0.00 0.00 6.96
OXA-2
Negative 0.63 0.63 76.58 5.06 0.63 6.96 0.63 5.06 96.20
Positive 0.00 0.00 2.53 0.63 0.00 0.63 0.00 0.00 3.80
Table 4: Antibiotic resistance rate (%6) of gram negative bacteria isolated from outpatients
Microorganisims
Citrobacter Klebsiella Proteous  Pseudomonas  Salmonella  Enterobacler
Jreundii E. coli PRENORIGE mirabilis AFUGIROSA arizona sp. Tatal
CTX Alkaligenes (%)
Resistance 0.00 0.00 23.42 1.90 0.63 4.43 0.00 3.16 33.54
CAZ
Resistance 0.00 0.00 24.05 1.90 0.63 4.43 0.00 3.16 34.18
SXT
Resistance 0.63 0.00 36.08 1.90 0.00 4.43 0.63 3.16 46.84
GM
Resistance 0.00 0.00 14.56 0.63 0.00 2.53 0.00 2.53 20.25
AN
Resistance 0.00 0.00 4.43 0.63 0.00 0.63 0.00 1.27 6.96
AM
Resistance 0.63 0.63 38.61 1.90 0.63 3.80 0.00 3.16 49.37
CF
Resistance 0.63 0.63 17.72 1.90 0.63 4.43 0.00 3.16 29.11
CRO
Resistance 0.63 0.00 20.89 0.00 0.63 4.43 0.00 2.53 29.11
CP
Resistance 0.00 0.00 16.46 0.63 0.00 3.80 0.00 1.27 22.15
NOR
Resistance 0.00 0.00 15.19 0.63 0.00 3.80 0.00 1.27 20.89
TE
Resistance 0.63 0.00 39.24 2.53 0.00 5.70 0.63 3.16 51.90
NA
Resistance 0.63 0.00 20.25 2.53 0.00 4.43 0.00 1.27 29.11

AM-Ampicillin, CF-Cefalotin, CRO-Ceftriaxone, CTX-Cefotaxim, CAZ-Ceftazidim, GM-Gentamicin, AN- Amikacin, CP-Ciprofloxacin, NOR- Norfloxacin,
TE-Tetracyclin, NA-Nalidixic acid, 8XT-Trimethoprim sulfamethoxazole
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In this study, isolates for TEM, SHV, OXA and
CTXM-type genes were tested. Distribution of ESBL
types varies widely by geographic region (Bradford,
2001). The experimental approach for the detection of
multiple-lactamase-encoding genes in the same isolate
allowed precise assessment of the contents of the strains.
By this procedure, several of the strains investigated in
this study produced combination of ESBIL types and such
a combination was found in 12.66% of the strains tested.
The majority of community-acquired ESBL types belong
to CTX-M (10.76%) and SHV (10.76%). This ESBL have
previously been described in Iran but the rate of
prevalence was differe fron this study results. In
(Mehrgan and Rahbar, 2008) studies of the 135
ESBL-positive isolates, 22 (16.3%) appeared to be of the
CTX-M type based on a phenotypic determmation
method and also (Hossemi-Mazinam et al., 2007) reported
that 60% carried the TEM gene and 26% of the organisms
harbored SHV type enzymes. In other studies the
prevalence of bla (SHV) and bla (TEM) were 69.6 and
32.1%, respectively (Shahcheraghi et al., 2007).

CTX-M-producing strains of E. coli have emerged as
a rapidly developing problem and have been reported
from most part of the world (Woodford et al., 2004). For
example (Valverde et al., 2004) reported that nearly 70% of
patients colonized with CTX-M ESBL types were not
hospitalized, demonstrating that the community
compartment 1s essential for the maintenance of these
enzymes. Moreover, the commumty can be a reservoir
of ESBLs mnot yet detected 1n climical isolates
(Valverde et al, 2004). Therefore the rate of CTX-M
b-lactamases may be high. The low number of CTX-M
producing organisms identified may be a result of
msufficient laboratory screening practices for CTX-M
enzyme, the lack of routine use of PCR to identify CTXM
type genes and the lack of screening for the presence of
ESBL-producing organisms from community based sites.

Organisms that express an HSBL are frequently
resistant to other antimicrobial agents as many of these
additional resistance genes are encoded on the
ESBIL-associated plasmid (Jacoby and Sutton, 1991).

In the study, lugh rates of resistance were detected
agamst tetracycline, trimethoprim-sulfamethoxazole and
the ampicillin. Resistance to ceftazidime and cefotaxime
were 33.54 and 34.18%, respectively. These results
were in agreement with Mehrgan and Rahbar (2008);
Hosseini-Mazinani et al. (2007) results. The resistance
prevalence in the study may reflect significant antibiotic
pressure.

CONCLUSION

Tn this study ESBL-producing gram negative bacteria
are emerging multiple resistance organisms. Patients with
these strams need prolonged treatment duration that
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increase costs of treatment and may be increased
mortality rate. Physicians should be aware of the
occurrence of ESBL-producing bacteria among commurty
and target imtial appropriate empiric antimicrobial therapy
to reduce the spread of this isolate to hospital settings.
When treatment protocols are designed, the prevalence of
ESBL isolates must be taken into consideration and on
ths basis, a rational choice of empirical antibiotic therapy
can then be recommended The data describe the first
occurrence of ESBL-producing gram negative bacteria in
outpatients referring to Sanandaj hospitals and highlight
the mneed for additional climcal and molecular
epidemiologic studies along with intervention trials to
help minimize the emergence of endogenous and
exogenous ESBL producing microorganisms.
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