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ABSTRACT Urinary tract infections (UTIs) are common community-acquired infections. Increasing antibiotic
resistance rates have resulted in challenges of their treatment. The aim of this study was to assess the effects of
UTlIs caused by pathogens producing ESBL and ciprofloxacin-resistant bacteria during hospitalization and the cost
of antibiotic treatment. ESBL production was present in 51.1 percent of bacterial isolates, and resistance to
ciprofloxacin in 54.5 percent. Whereas the in cases where ESBL-producing hospital stay duration was approximately
9 days and non-ESBL-producing bacteria about 5 days, statistically significant differences were found (p=0.001).
Whereas the average cost of antibiotics used in treatment was USD 37.5, in cases involving ESBL-producing
bacteria, approximately USD110.6, the difference was statistically significant (p=0.001). Resistance to antibiotics
is a major problem in the treatment of UTIs. Resistance to ciprofloxacin and b-lactam antibiotics, which are the

preferred empiric treatment, prolongs hospitalization and increases the cost of antibiotic treatment.

INTRODUCTION

Urinary tract infections (UTIs) are the most
common type of community-acquired infection;
about 8 million individuals worldwide are treat-
ed for UTIs annually (Chomarat 2000). UTIs have
a range of symptoms from asymptomatic bacte-
riuria to acute pyelonephritis with sepsis (Kar-
lowsky et al. 2006). Oral empiric treatments for
UTlIs include trimethoprim/sulfamethoxazole,
ciprofloxacin, fosfomycin, nitrofurantoin and
derivatives of penicillin and cephalosporin (Gup-
taetal. 2010). The most important mechanism of
resistance of Escherichia coli, which is recog-
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nized as the most common cause of UTIs, is the
production of extended-spectrum beta-lacta-
mases (ESBL). ESBL-producing bacteria also
typically show increased levels of resistance to
other agents such as quinolones (Bazaz et al.
2010). Moreover, there are further problems in
treating UT s due to increasing antibiotic resis-
tance rates as a result of inappropriate use of
antibiotics, advanced age (>50), a history of pre-
vious invasive urological procedures, and the
use of ciprofloxacin for complicated UTIs (Daza
et al. 2001; Sobel et al. 2010; Wu et al. 2014).
Resistant strains prolong the hospital stay du-
ration and increase the frequency and cost of
hospitalization by limiting the oral treatments
available for UTls.

The aim of this study was to assess the ef-
fect of ESBL-positivity and/or quinolone resis-
tance on the hospital stay duration and the cost
of hospitalization. Retrospective data of patients
admitted to the Mudla Sitki Kogman University
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Training and Research Hospital with a diagno-
sis of UTI were used, together with cultures from
which the causative agent was isolated.

MATERIAL AND METHODS

This study was conducted at the Mudla Sit-
ki Kogman University Training and Research
Hospital in Turkey, a third-grade general hospi-
tal with a capacity of 500 beds. Data of 112 pa-
tients admitted to the Infectious Diseases, In-
ternal Medicine and Urology Department diag-
nosed with an UTI between 1% July 2012 and 30™
June 2014, who had not been hospitalized previ-
ously and who had not undergone urological
surgery within the last month, and/or for whom
the blood culture samples tested positive for
the causative pathogens, was analyzed retro-
spectively. Data was collected from the patient
charts using a standard form, the patient’s per-
sonal information, underlying disease, the anti-
biotics used, dosage, usage, duration, reason
for antibiotic use and microbiological test re-
sults were recorded on the form.

Community-acquired infections were defined
as infections diagnosed within the first 48 hours
of hospitalization. It included the presence of
one or more of the following: patient infection
was classed as one associated with healthcare
and these were excluded from the study. The
criteria for inclusion were as follows: hospital-
ization for longer than 48 hours within the last
90 days, hemodialysis performance, use of in-
travenous medication or wound care within the
last 30 days, and long-term residence in a nurs-
ing home. Patients who did not fulfill these crite-
ria were classified as cases of community-ac-
quired infections (Friedman et al. 2002). Eighty-
eight patients who meet the above mentioned
criteria were included in the study.

The total cost of all antibiotics used during
hospitalization was calculated using the price
list issued by the General Directorate of Pharma-
ceuticals of The Republic of Turkey on the 1% of
July 2014. The cost was converted to US dollars
(USD) based on the exchange rates of the Cen-
tral Bank of The Republic of Turkey on the 1% of
July 2014 (1USD =2.1TL).

Microbiological Methods

Antimicrobial susceptibility was determined
by the Kirby-Bauer disk diffusion method and

confirmed using the criteria set by the ESBL Clin-
ical and Laboratory Standards Institute (CLSI
2013).

Statistical Evaluation

Data was analyzed using the SPSS software
version 20.0 for Windows (SPSS Inc, Chicago,
Illinois, USA). Distribution of the continuous
variables was investigated by Kolmogorov-
Simirnov and homogeneity tests. Numerical vari-
ables with a normal distribution were presented
as means + standard deviation (SD) and numer-
ical variables not showing a normal distribution
as medians (minimum-maximum). For numerical
variables that did not show a normal distribution,
such as age, cost and the duration of hospitaliza-
tion, a logarithmic transformation was applied.
The student’s t-test was used for comparisons of
averages of quantitative variables with a normal
distribution, and for analysis of the data without
a normal distribution, a Mann-Whitney U test
was applied. Avalue of p< 0.05 was considered to
indicate statistical significance.

The Ethics Board of Mudla Sitki Kogman
University Clinical Research Hospital approved
the study on 8" August 2014, under protocol
number 59.

RESULTS

The median age of the 88 patients included
in the study was 71 years (minimum 20, maxi-
mum 99 years), and comprised of 36 male (40.9%)
and 52 female patients (59.1%). The median age
of patients with ESBL and/or IBL positive bac-
teria was 69 years (minimum 23, maximum 99
years), the median age of negative patients was
77 years (minimum 20, maximum 97 years), and
the difference was statistically insignificant
(p=0.425). The median age of patients with in-
fections caused by ciprofloxacin-susceptible
bacteria was 74 years (minimum 20, maximum 99
years), and was 70.5 years (minimum 23, maxi-
mum 92 years) in cases involving ciprofloxacin-
resistant bacteria; the difference was statistical-
ly insignificant (p=0.903). ESBL and/or IBL-pos-
itive bacteria accounted for 63.9 percent of cas-
es in male patients, compared to only 42.3 per-
cent in females; the difference was statistically
significant (p=0.038). The rate of ciprofloxacin
resistance was 63.9 percent and 48.1 percent in
male and female patients, respectively; the dif-
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ference was statistically insignificant (p=0.106).
Of the 88 patients, 32 (36.3%) had used antibiot-
ics within the last 3 months. Of the patients in-
fected with ESBL and/or IBL-positive bacteria,
51.1 (23/45) had taken antibiotics in the previ-
ous 3 months; compared to 20.9 of those infect-
ed with ESBL and/or IBL-negative organisms;
the difference was statistically significant
(p=0.004). Of the patients infected with ciprof-
loxacin-sensitive bacteria, fifteen percent (6/40)
had taken oral antibiotics within the last 3
months, compared to 54.2 (26/48) of those with
resistant isolates; this difference was statisti-
cally significant (p=0.003).

Table 1 shows that the antibiotics most com-
monly used for the empiric treatment of patients
admitted to hospital with UTIs were ceftriaxone
(29.5%), ertapenem (22.7%), and ciprofloxacin
(20.5%). Ciprofloxacin was prescribed for six
patients, with five being administered ceftriax-
one and one receiving ertapenem and gentami-
cin. Among the 4 of 13 patients prescribed dif-
ferent antibiotics due to their culture results,
meropenem and piperacillin tazobactam were
preferred. Two patients were given cefoperazone
sulbactam, and ertapenem and tigecycline was
administered to one patient.

Table 1: Antibiotics are preferred for empiric
therapy in UTI

Antibiotics Frequency Percent
Ceftriaxone 26 29.5
Ertapenem 20 22.7
Ciprofloxacin 18 20.5
Sefaperazon/sulbactam 8 9.1
Piperacilin/tazobactam 8 9.1
Amikacin 2 2.3
Gentamicin 2 2.3
Moxifloxacin 1 1.1
Ampicilin/sulbactam 1 1.1
Imipenem 1 1.1
Meropenem 1 1.1
Total 88 100

Table 2 shows that the median duration of
hospitalization of the 88 patients included in the
study was 7 (2-24) days. The median duration of
hospitalization of patients with ESBL and/or IBL-
positive bacteria was 9 (3-24) days, compared to
5 (2-14) days for those with ESBL and/or IBL-
negative bacteria; the difference was statistical-
ly significant (p=0.001). The median hospitaliza-
tion duration of patients infected with ciproflox-
acin-susceptible isolates was 4 (2-17) days, com-
pared to 9 (3-24) days in those infected with
ciprofloxacin-resistant organisms; the difference
was statistically significant (p=0.001).

Table 3 shows that E. coli was isolated in 78.4
percent of the 88 patients included in the study.
Enterobacteriaceae accounted for 93.2 percent of
the causative agents. Of the isolated strains, 51.1
were ESBL- and/or IBL-positive and 54.5 were
resistant to ciprofloxacin. Of the 45 ESBL- and/or
IBL-positive strains, eighty percent were resis-
tant to ciprofloxacin, compared to 27.9 of the 43
ESBL- and/or IBL-negative strains. Of the 48 cipro-
floxacin-resistant strains, seventy-five percent
were ESBL - and/or IBL-positive, compared to 22.5
percent of the ciprofloxacin-sensitive strains. This
indicated a statistically significant correlation
between ESBL- and/or IBL-positivity and ciprof-
loxacin resistance (p=0.001).

Table 3: Frequency of bacterial agents isolated
from urine specimen in this study

Isolates Number of Percent
isolates

Escherichia coli 69 78.4

Klebsiella pneumoniae 10 11.4

Pseudomonas aeruginosa 6 6.8

Enterobacter aerogenes 3 3.4

Total 88 100

Table 4 shows that antibiotic susceptibility
analysis revealed that the most effective antibi-
otics for use against Enterobacteriaceae were
imipenem, amikacin, tigecycline and ertapenem;

Table 2: The patients were followed with UTI, antibiotic costs and average length of stay

Isolates Average length P values Costs($) P values
of stay (Days)

ESBL/IBL Positive (45) 9 (3-24) P=0.001 110 6 (5.5-505.2) P=0.001

ESBL/IBL Negative (43) 5 (2-14) 9.8 (6.5-384.2)

Ciprofloxacin Resistant (48) 9 (3-24) P=0.001 135 1 (5.5-505.2) P=0.001

Ciprofloxacin Sensitive (40) 4 (2-17) 19.8 (6.56-234.6)

Total (88) 7 (2-24) 37.5 (5.5-505.2)
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the rate of resistance to ciprofloxacin was 45.1
percent and that of ESBL- and/or IBL-positivity
was 48.9. For Pseudomonas strains, 83.3 per-
cent were IBL-positive; amikacin and colistin
susceptibility were detected in all strains, but
only fifty percent were susceptible to ciproflox-
acin, ceftazidime and gentamicin.

Table 4: Antibiotics susceptibility patterns of
Enterobacteriaceae species

Isolates

Antibiotics E. coli K. pneu- Entero- Total

(n:69) moniae bacter (n:82)

% (n:10)  spp. %
% (n:3)
%
Gentamicin 49.3 50 66.7 50
Amikacin 98.6 100 100 98.6
Nitrofurantoin 72.5 70 33.3 70.7
TMP/SXT 42 50 33.3 42.7
Ciprofloxacin 44.9 50 33.3 45.1
Cefazolin 27.5 30 0 26.8
Cefuroxime axetil 42 40 0 40.2
Ceftriaxone 50.7 40 0 47.6
Ceftazidime 56.5 50 66.7 56.1
Piperacillin 87 90 100 87.8
tazobactam
Cefoperazone 79.7 80 66.7 79.2
sulbactam

Cefoxitin 66.7 50 0 62.2
Ertapenem 91.3 100 100 92.7
Imipenem 100 100 100 100
Tigecycline 95.7 90 100 95.1
Cefepime 52.2 60 0 51.2
Colistin 100 100 100 100

Table 2 shows that the median cost of antibi-
otics used during hospitalization of the 88 pa-
tients included in the study was USD37.51
(USD5.5-USD505.2). The median cost of antibi-
otics for patients with ESBL- and/or IBL-posi-
tive strains was USD110.6 (USD5.5-USD505.2),
compared to USD19.8 (USD6.5-USD384.2) for
patients with ESBL- and/or IBL-negative strains;
the difference was statistically significant
(p=0.001). The median cost of antibiotics for
patients infected with ciprofloxacin-resistant
strains was USD135.1 (USD5.5-USD505.2), com-
pared to USD19.8 (USD6.5-USD234.6) for those
infected with ciprofloxacin-susceptible bacteria;
the difference was statistically significant
(p=0.001).

DISCUSSION

The study has shown that resistance to
ciprofloxacin and B-lactam antibiotics, which are

the preferred empiric treatment, prolongs hospi-
talization and increases the cost of antibiotic
treatment.

Treatments for UTIs are usually empirical and
are prescribed by primary healthcare workers
without the use of microbiological tests such as
urine cultures and antibiotic-susceptibility as-
says. Rather they are based on the patient’s clin-
ical presentation and a basic urinalysis. Howev-
er, the growing number of resistant strains over
recent years has led to failure of empiric treat-
ment and increases in hospitalization rates and
treatment costs.

Similar to other infections, the earlier the treat-
ment for UTIs is started, the higher the likeli-
hood of recovery. Delaying treatment or prescrib-
ing inappropriate antibiotics during empirical
treatment can result in a worsening clinical con-
dition, increased duration of hospitalization and
cost, or even death. Antibiotic resistance rates
vary among countries because of epidemiologi-
cal factors (Karaca et al. 2005). To establish the
patterns of drug-resistance in community-ac-
quired UTIs and to rapidly implement effective
empiric treatment by defining a patient’s risk fac-
tors, a wide range of microbiological diagnostic
methods should be employed as a first step in
healthcare institutions or upon hospitalization.
Furthermore, to enable rapid identification of the
ESBL-producing bacteria, routine use of ESBL
NDP (Nordmann/Dortet/Poirel) tests and chro-
mogenic media should be evaluated (Bayindir et
al. 2010; Dortet et al. 2014).

The major risk factors for community-ac-
quired UTlIs are: female gender, sexual activity,
use of contraception, menopause, urinary tract
abnormalities or obstructions, diabetes mellitus,
immunosuppressive diseases such as malignan-
cy, and the use of urinary catheters. For UTIs
caused by ESBL-producing bacteria, the known
risk factors are: male gender, >60 years of age
(Colodner et al. 2004), prior hospitalization his-
tory (Wu et al. 2014), use of antibiotics within
the last 3 months (Kanafani et al. 2005; Osthoff
et al. 2015), and a history of urological surgery
performed within the last 6 months (Rodriguez-
Bafo etal. 2004).

Many risk factors are associated with infec-
tion by ESBL-producing bacteria, one of which
is age. In numerous studies an age of above 60
years was recognized as a risk factor. As age
increased, the number of underlying diseases,
rates of hospitalization and ESBL-positivity also
increased (Colodner et al. 2004; Rodriguez-Bafio
etal. 2004: Eshetie et al. 2015). In this study, no
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statistically significant difference was found in
age, ESBL production, and ciprofloxacin resis-
tance. The study was conducted on patients
hospitalized for treatment of UTIs, and advanced
age was one of the most important factors influ-
encing the rate of hospitalization. Because the
median age of patients evaluated in this study
was 71 years, most were aged >60 years, which
is arecognized risk factor for infection with ESBL-
producing bacteria.

Despite UTIs being more common in female
patients, in male patients the course of the dis-
ease was usually more complicated and infec-
tions with resistant bacteria were more frequent
(Ben-Ami et al. 2009). Despite a finding of great-
er numbers of female patients being hospital-
ized, infections with ESBL-producing strains
were significantly more frequent in male patients.
However, there was no difference between the
genders in terms of the rate of isolation of cipro-
floxacin-resistant bacteria.

As shown in this study and worldwide, gr (-)
enteric bacilli, especially E. Coli, are the most
common cause of UTIs (Gales et al. 2000; Kahl-
meter 2003; Matute et al. 2004; Citil et al. 2006).
Antibiotic resistance rates are increasing glo-
bally, including among the causative microor-
ganisms of UTIs (Hooton et al. 2004; Sanchez et
al. 2012; Miranda et al. 2014). The results showed
resistance to most of the preferred empiric treat-
ments; the rate of resistance to ceftriaxone was
51.1 percent and that to ciprofloxacin was 54.5
percent. These rates were higher than those re-
ported by other studies because this study in-
cluded a group of patients at a higher risk of
resistant infection.

The increasing antibiotic resistance rate lim-
its the options for treatment of community-ac-
quired UTIs. Following the first report of ESBL
in Europe, it rapidly spread globally (Shah et al.
1983). After 2000, factors such as horizontal gene
transfer led to an expansion of antibiotic-resis-
tant bacteria. Additionally, there has been a dra-
matic increase in community-acquired infections,
the agents of which are antibiotic-resistant bac-
terial strains (Bonnet et al. 2004; Kojima et al.
2005; Carattoli et al. 2005). In Turkey, quinolo-
nes together with second- and third-generation
cephalosporins are the preferred antimicrobial
agents for the empiric treatment of UTIs. How-
ever, ESBL-producing Enterobacteriaceae spe-
cies can show cross-resistance to non-b-lac-
tam antibiotics, such as quinolones. The corre-
lation between quinolone resistance and ESBL
production has resulted in fewer antibiotics be-

ing available for the empiric treatment of UTIs
(Colodner et al. 2004). This study showed that
eighty percent of ESBL-producing bacteria were
resistant to ciprofloxacin, whereas 27.9 percent
of ESBL-negative strains were resistant to cipro-
floxacin. The rate of quinolone resistance has
increased worldwide independently of quinolo-
ne use, likely due to resistance gene transfer
between gram-negative enteric bacteria (Sedlak-
ovaetal. 2014). Furthermore, fluoroquinolones,
which are used widely in poultry farming, have
influenced increases in the prevalence of qui-
nolone resistance (Petersen et al. 2006).

As in similar studies, in this study, in terms
of ESBL-positivity and resistance to ciprofloxa-
cin, patients with a history of antibiotic use were
at greater risk of infection than those who had
not used antibiotics (Spadafino et al. 2014; de
La Blanchardiére et al. 2015). Whereas previous
studies reported a tenfold increase in the ESBL
rate after the use of second- and third- genera-
tion cephalosporins, quinolone use resulted in
a fourfold increase; in addition, use of first-gen-
eration cephalosporins, macrolides, aminogly-
cosides, and TMP/SMX did not affect the ESBL
rate (Colodner et al. 2004). In particular, the use
of third-generation cephalosporins increased
ESBL production by 28 times (Kanafani et al.
2005), whereas the use of ciprofloxacin increased
ESBL production by twofold (Arslan et al. 2005).

This study found that ESBL-positivity and
resistance to quinolone were associated with a
significant increase in the duration of hospital-
ization and cost of antibiotic treatment. Other
studies reported a similar finding, that is, ESBL-
positivity was one of the major factors respon-
sible for the increased duration of hospitaliza-
tion and cost of treatment (Lee et al. 2006;
Schwaber et al. 2006; Yang et al. 2010; MacVane
etal. 2014).

Weaknesses of this study are retrospective
and so is the number of samples. This study
could be studied prospectively in a larger sam-
ple. Nevertheless, the results of this study show
that ESBL production and ciprofloxacin resis-
tance prolong the duration of hospitalization,
which increases the cost of treatment in urinary
tract infections.

CONCLUSION

The incidence of community-acquired UTIs
caused by ESBL-producing bacteria is increas-
ing. Being male and prior use of antibiotics with-
in the last 3 months are independent risk factors
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for infections with ESBL-producing gram-nega-
tive bacteria. Patients suffering from UTIs
caused by ESBL-producing bacteria are hospi-
talized for longer and incur higher overall costs
for antibiotics.

RECOMMENDATIONS

¢ InUT/I’s treatment, the antibiotics chosen
for empiric treatment and the treatment
initiation time are essential for a good clin-
ical outcome.

¢ ESBL-producing bacteria should be iden-
tified rapidly by microbiological tests, and
clinicians should have a detailed knowl-
edge of the risk factors for infection with
ESBL-producing bacteria.

¢ To decrease the cost of antibiotics and
reduce the rate of treatment failure, the
antibiotics should be selected carefully.

¢+ Moreover, to overcome the problem rep-
resented by resistant organisms, aware-
ness should be created in the community
about the rational use of antibiotics and
the need to limit their use (for example, in
animal husbandry and farming) to essen-
tial cases.

LIMITATIONS OF THE STUDY

This study has several limitations. First, it is
a retrospective study and a single center study,
involving a relatively small sample size (88 sub-
jects), which might not be representative of the
overall patient population admitted to other hos-
pitals in Turkey or elsewhere.

ACKNOWLEDGMENTS

Written informed consent was obtained from
the patients for the publication of this report for
that the researchers are thankful to them.

REFERENCES

Arslan H, Azap OK, Ergonil O, Timurkaynak F 2005.
Urinary tract infection study group: Risk factors
for ciprofloxacin resistance among Escherichia coli
strains isolated from community-acquired urinary
tract infections in Turkey. J Antimicrob Chemoth-
er, 56(5): 914-918

Bayindir Bilman F, Can F, Colakoglu S, Dolapgi I,
Demirbilek M et al. 2010. The performance of two
different chromogenic media for the diagnosis of
extended spectrum beta-lactamase producing strains.
Mikrobiyol Bul, 44(1): 105-110.

Bazaz R, Chapman AL, Winstanley TG 2010. Ertap-
enem administered as outpatient parenteral antibi-
otic therapy for urinary tract infections caused by
extended-spectrum-beta-lactamase-producing Gram-
negative organisms. J Antimicrob Chemother, 65(7):
1510-1513.

Ben-Ami R, Rodriguez-Bafio J, Arslan H, Pitout JD,
Quentin C et al. 2009. Multinational survey of risk
factors for infection with extended-spectrum beta-
lactamase-producing enterobacteriaceae in non-hos-
pitalized patients. Clin Infect Dis, 49(5): 682-690.

Bonnet R 2004. Growing group of extended-spectrum
-Lactamases: The CTX-M enzymes. Antimicrob
Agents Chemother, 48(1): 1-14.

Carattoli A, Lovari S, Franco A, Cordaro G, Di Matteo
P, Battisti A 2005. Extended-spectrum beta-lacta-
mases in Escherichia coli isolated from dogs and
cats in Rome, ltaly, from 2001 to 2003. Antimi-
crob Agents Chemother, 49(2): 833-835.

Chomarat M 2000. Resistance of bacteria in urinary
tract infections. Int J Antimicrob Agents, 16: 483-
487.

Citil BE, Coplu N, Gozalan A, Oncul O, Karaca Y, Esen
B 2006. The evaluation of antibiotic resistance in
urinary tract infection agent Enterobacteriaceae
Spp. for two years. The Medical Journal of Kocate-
pe, 6: 31-35.

Clinical and Laboratory Standards Institute 2013. Per-
formance Standard for Antimicrobial Susceptibili-
ty Testing; Twenty-Third Informational Supplement.
M100-S23. Wayne, PA.

Colodner R, Rock W, Chazan B, Keller N, Guy N et al.
2004. Risk factors for the development of extend-
ed-spectrum beta-lactamase-producing bacteria in
non-hospitalized patients. Eur J Clin Microbiol In-
fect Dis, 23(3): 163-167.

Daza R, Gutiérrez J, Piédrola G 2001. Antibiotic sus-
ceptibility of bacterial strains isolated from patients
with community-acquired urinary tract infections.
Int J Antimicrob Agents, 18(3): 211-215.

de La Blanchardiere A, Dargere S, Guerin F, Daurel C,
Saint-Lorant G et al 2015. Non-carbapenem thera-
py of urinary tract infections caused by extended-
spectrum a-lactamase-producing Enterobacteriace-
ae. Med Mal Infect, 45(5): 169-172.

Dortet L, Poirel L, Nordmann P 2014. Rapid detec-
tion of extended-spectrum B-lactamase-producing
Enterobacteriaceae from urine using the ESBL NDP
test. J Clin Microbiol, 52(10): 3701-3706.

Eshetie S, Unakal C, Gelaw A, Ayelign B, Endris M,
Moges F 2015. Multidrug resistant and carbapene-
mase producing Enterobacteriaceae among patients
with urinary tract infection at referral Hospital,
Northwest Ethiopia. Antimicrob Resist Infect Con-
trol,17(4): 12.

Friedman ND, Kaye KS, Stout JE, McGarry SA, Triv-
ette SL et al. 2002. Health care-associated blood-
stream infections in adults: A reason to change the
accepted definition of community acquired infec-
tions. Ann Intern Med, 137: 791-797.

Gales AC, Jones RN, Gordon KA, Sader HS, Wilke WW
et al. 2000. Activity and spectrum of 22 antimicro-
bial agents tested against urinary tract infection
pathogens in hospitalized patients in Latin Ameri-
ca: Report from the second year of the SENTRY



CLINICAL AND ECONOMIC OUTCOMES ASSOCIATED WITH URINARY TRACT INFECTIONS 179

antimicrobial surveillance program (1998). J Anti-
microb Chemother, 45(3): 295-303.

Gupta K, Hooton TM, Naber KG, Wullt B, Colgan R et
al. 2011. International clinical practice guidelines
for the treatment of acute uncomplicated cystitis
and pyelonephritis in women: A 2010 update by the
Infectious Diseases Society of America and the Eu-
ropean Society for Microbiology and Infectious
Diseases. Clin Infect Dis, 52: e103.

Hooton TM, Besser R, Foxman B, Fritsche TR, Nicol-
le LE 2004. Acute uncomplicated cystitis in an era
of increasing antibiotic resistance: A proposed ap-
proach to empirical therapy. Clin Infect Dis, 39(1):
75-80.

Kahlmeter G 2003. An international survey of the an-
timicrobial susceptibility of pathogens from uncom-
plicated urinary tract infections: the ECO. SENS
Project. J Antimicrob Chemother, 51(1): 69-76.

Kanafani ZA, Mehio-Sibai A, Araj GF, Kanaan M, Kanj
SS 2005. Epidemiology and risk factors for extend-
ed-spectrum beta-lactamase-producing organisms:
A case control study at a tertiary care center in
Lebanon. Am J Infect Control, 33(6): 326-332.

Karaca Y, Coplu N, Gozalan A, Oncul O, Citil BE, Esen
B 2005. Co-trimoxazole and quinolone resistance
in Escherichia coli isolated from urinary tract in-
fections over the last 10 years. Int J Antimicrob
Agents, 26(1): 75-77.

Karlowsky JA, Hoban DJ, Decorby MR, Laing NM,
Zhanel GG 2006. Fluoroquinolone-resistant urinary
isolates of Escherichia coli from outpatients are
frequently multidrug resistant: Results from the
North American Urinary Tract Infection Collabo-
rative Alliance-Quinolone Resistance study. Anti-
microb Agents Chemother, 50(6): 2251-2254.

Kojima A, Ishii Y, Ishihara K, Esaki H, Asai T et al.
2005. Extended-spectrum-beta-lactamase-produc-
ing Escherichia coli strains isolated from farm ani-
mals from 1999 to 2002: Report from the Japanese
Veterinary Antimicrobial Resistance Monitoring
Program. Antimicrob Agents Chemother, 49(8):
3533-3537.

Lee SY, Kotapati S, Kuti JL, Nightingale CH, Nicolau
DP 2006. Impact of extended-spectrum beta-lacta-
mase-producing Escherichia coli and Klebsiella spe-
cies on clinical outcomes and hospital costs: A
matched cohort study. Infect Control Hosp Epide-
miol, 27(11): 1226-1232.

MacVane SH, Tuttle LO, Nicolau DP 2014. Impact of
extended-spectrum P-lactamase-producing organ-
isms on clinical and economic outcomes in patients
with urinary tract infection. J Hosp Med, 9(4): 232-
238.

Matute AJ, Hak E, Schurink CA, McArthur A, Alonso
E et al. 2004. Resistance of uropathogens in symp-
tomatic urinary tract infections in Ledn, Nicara-
gua. Int J Antimicrob Agents, 23(5): 506-509.

Miranda EJ, Oliveira GS, Roque FL, Santos SR, Olmos
RD, Lotufo PA 2014. Susceptibility to antibiotics
in urinary tract infections in a secondary care set-

ting from 2005-2006 and 2010-2011, in S&o Paulo,
Brazil: data from 11,943 urine cultures. Rev Inst
Med Trop Sao Paulo, 56(4): 313-324.

Osthoff M, McGuinness SL, Wagen AZ, Eisen DP 2015.
Urinary tract infections due to extended-spectrum
beta-lactamase-producing Gram-negative bacteria:
identification of risk factors and outcome predic-
tors in an Australian tertiary referral hospital. Int J
Infect Dis, 34: 79-83.

Petersen A, Christensen JP, Kuhnert P, Bisgaard M,
Olsen JE 2006. Vertical transmission of a fluoroqui-
nolone-resistant Escherichia coli within an inte-
grated broiler operation. Vet Microbiol, 116(1-3):
120-128.

Rodriguez-Bafio J, Navarro MD, Romero L, Martinez-
Martinez L, Muniain MA et al. 2004. Epidemiology
and clinical features of infections caused by extend-
ed-spectrum beta-lactamase-producing Escherichia
coli in nonhospitalized patients. J Clin Microbiol,
42(3): 1089-1094.

Sanchez GV, Master RN, Karlowsky JA, Bordon JM
2012. In vitro antimicrobial resistance of urinary
Escherichia coli isolates among U.S. outpatients
from 2000 to 2010. Antimicrob Agents Chemother,
56(4): 2181-2183.

Sedlakova MH, Urbanek K, Vojtova V, Suchankova H,
Imwensi P, Koldg M 2014. Antibiotic consumption
and its influence on the resistance in Enterobacteri-
aceae. BMC Res Notes, 7: 454.

Shah PM, Stille W 1983. Escherichia coli and Klebsiel-
la pneumoniae strains more susceptible to cefoxitin
than to third generation cephalosporins. J Antimi-
crob Chemother, 11(6): 597-598.

Schwaber MJ, Navon-Venezia S, Kaye KS, Ben-Ami R,
Schwartz D, Carmeli Y 2006. Clinical and econom-
ic impact of bacteremia with extended- spectrum-
beta-lactamase-producing Enterobacteriaceae. An-
timicrob Agents Chemother, 50(4):1257-1262.

Sobel JD, Kaye D 2010. Urinary tract infections. In:
GL Mandell, JE Bennett, R Dolin (Eds.): Mandell,
Douglas and Bennett’s Principles and Practice of
Infectious Diseases. 7™ Edition. Philadelphia:
Churchill Livingstone, pp. 957-985.

Spadafino JT, Cohen B, Liu J, Larson E 2014. Tempo-
ral trends and risk factors for extended-spectrum
beta-lactamase-producing Escherichia coli in adults
with catheter-associated urinary tract infections.
Antimicrob Resist Infect Control, 3(1): 39.

Wu YH, Chen PL, Hung YP, Ko WC 2014. Risk fac-
tors and clinical impact of levofloxacin or cefazo-
lin nonsusceptibility or ESBL production among
uropathogens in adults with community-onset uri-
nary tract infections. J Microbiol Immunol Infect,
47(3): 197-203.

Yang YS, Ku CH, Lin JC, Shang ST, Chiu CH et al.
2010. Impact of extended-spectrum B-lactamase-
producing Escherichia coli and Klebsiella pneumo-
niae on the outcome of community-onset bactere-
mic urinary tract infections. J Microbiol Immunol
Infect, 43(3): 194-199.





