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Abstract

Objective: To describe the causal agents, prevalence of antimicrobial resistan-
ce, and risk factors associated with extended spectrum beta-lactamase (ES-
BL)-producing agents in urinary tract infections (UTIs).

Materials and methods: A retrospective study was conducted at a tertiary care
hospital in Monterrey, Mexico. Inclusion criteria were patients that clinically
presented with a UTT and had a positive urine culture, within the time frame
of March to October 2017. The association with ESBL-producing agents was
determined through the X2 test for categorical variables. Statistical significance
was set at a p <0.05, utilizing SPSS version 20.0 software.

Results: A total of 353 positive urine cultures were confirmed. ESBL produc-
tion was found in 21.5% of the strains. There was a high level of resistance
(>50%) to amoxicillin-clavulanate, ciprofloxacin, levofloxacin, fosfomycin, and
trimethoprim-sulfamethoxazole and moderate resistance (10-50%) to genta-
micin and ceftriaxone. Amikacin, ertapenem, nitrofurantoin, and colistin had
the lowest resistance rates (<10%). The ESBL-producing agents were associated
with complicated UTI (p<0.0001). The comorbidities associated with ESBL-po-
sitive UTIs were diabetes mellitus (p=0.02) and immunodeficiency (p=0.008),
as was having undergone radiotherapy (p=0.025) and previous antibiotic use
(p<0.001).

Limitations: The clonal relationship of isolates, especially of E. coli, was not
analyzed. We could not establish whether there was a high level of genetic di-
versity between the isolates or whether independent acquisition or cross-trans-
mission occurred.

Value: We evaluated the epidemiologic characteristics of the ESBL-producing
agents in UTIs at a Mexican tertiary care hospital.

Conclusions: One out of every five UTIs was caused by ESBLs in our study po-
pulation. There was a high level of resistance to the antibiotics used as first-line
empiric therapy in the patients studied.
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Introduction

Resumen

Objetivo: Describir los agentes causales, la prevalencia de resistencia
a antibioticos y determinar factores de riesgo asociados con agentes
productores de betalactamasa de espectro extendido (BLEE) en las in-
fecciones del tracto urinario (ITU).

Materiales y métodos: Realizamos una cohorte retrospectiva en un
hospital de III Nivel en Monterrey, México. Se incluyeron pacientes con
clinica de ITU de marzo a octubre del 2017 con urocultivo positivo. Se
determind la asociacién con agentes productores de BLEE, utilizando la
prueba X2 para variables categoricas y la prueba T para variables con-
tinuas. La significancia estadistica se establecié en p <0.05 utilizando
SPSS versién 20.0.

Resultados: 353 urocultivos positivos fueron recabados. La producciéon
de BLEE se encontrd en 21.5%. Altas resistencias a amoxicilina-cla-
vulanato (75%) y moderada resistencia a gentamicina, aztreonam,
ceftriaxona, ciprofloxacina, levofloxacina, fosfomicina y trimetopri-
ma-sulfametoxazol fueron encontradas. Los agentes BLEE se asociaron
con ITU complicada (p = <0.0001) y se asociaron con DM2 (p = 0.02),
inmunodeficiencia (p = 0.008), radioterapia (p = 0.025) y uso previo de
antibidticos (p = <0.001).

Limitaciones: La relacion clonal de los aislamientos, especialmente de
E. coli, no se analiz6. No podemos establecer si hubo diversidad ge-
nética entre los aislamientos y si ocurrié adquisicién independiente o
transmisién cruzada.

Valor: Evaluamos las caracteristicas epidemiologicas de los agentes
productores de BLEE en ITU en un hospital de III Nivel de México.
Conclusiones: Una de cada cinco ITU es causada por agentes BLEE en
nuestra poblacion. Existe una alta resistencia a los antibidticos usados
como terapia empirica en nuestra poblacion.

Mexico, UTIs are the third cause of infectious

Urinary tract infections (UTIs) are among
the most prevalent community-acquired and
hospital-acquired infections.”’ An estimated 1
million cases of nosocomial UTIs occur in the
United States annually, accounting for consi-
derable morbidity and healthcare costs.® In

diseases, surpassed only by upper respiratory
tract infections and gastrointestinal infections.
® No structural or functional abnormalities in
the genitourinary tract or relevant comorbi-
dities are related to an uncomplicated UTI. A
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complicated UTI is associated with a condition
of the genitourinary tract or the presence of an
underlying disease, which increases the risk of
a more serious outcome.®*

The most common agent causing UTIs is
Escherichia coli (E. coli). & However, compli-
cated UTIs are caused by a greater variety of
agents with higher antibiotic resistance rates,
and a higher frequency of failure to empiric
treatment.®® In recent years, increased drug
resistance has been reported worldwide, in-
cluding the emergence of extended spectrum
B-lactamase (ESBL)-producing agents in En-
terobacteriaceae, mainly E. coli and Klebsiella
pneumoniae.”® ESBLs confer resistance to
penicillins, cephalosporins, and aztreonam.®!?

Few studies have reported the risk factors
associated with UTIs caused by ESBL-produ-
cing E. coli, such as diabetes, recurrent UTIs,
urinary catheterization, genitourinary patho-
logy, previous bacterial infection, intravenous
antibiotic treatment, hospitalization, and pre-
vious antibiotic therapy.(-13

The prevalence of ESBL-producing bacte-
ria in UTIs is heterogeneous and dependent on
geographic region."® Therefore, the aim of the
present study was to determine the etiologic
agents, antimicrobial resistance rates (inclu-
ding ESBL-producing bacteria), and risk factors
associated with ESBL-positive UTIs at a tertiary
care hospital in Northern Mexico.

Materials and methods
Setting and study population
A retrospective cohort study was performed at

a tertiary care teaching hospital in Monterrey,
Mexico. Approval by the Local Ethics Commi-

ttee was previously established (UR14-004).
Inclusion criteria included positive urine cul-
tures with signs and symptoms of UTI from
outpatients and hospitalized patients, within
the time frame of March to October 2017.
Asymptomatic bacteriuria, incomplete clinical
records, and urine cultures with two or more
causative agents were excluded. UTI classifica-
tion was based on the European Association of
Urology (EAU) criteria, as either complicated
or uncomplicated, and hospital-acquired UTIs
(HA-UTIs) or community-acquired urinary
tract infections (CA-UTIs).®

Antimicrobial susceptibility and ESBL
determination

Species identification of urine isolates was per-
formed using MALDI-TOF mass spectrometry
(Microflex, Bruker Daltonics). Drug resistance
of E. coli isolates was determined by the mi-
crodilution plate method for all drugs except
fosfomycin, which was established through the
agar dilution method. The results were inter-
preted according to the Clinical and Labora-
tory Standards Institute (CLSI) criteria."> The
antibiotics tested were amikacin, gentamicin,
amoxicillin-clavulanic acid, aztreonam, ceftria-
xone, ertapenem, ciprofloxacin, levofloxacin,
nitrofurantoin, fosfomycin, trimethoprim-sul-
famethoxazole, and colistin. Carbapenem-re-
sistant isolates were screened to detect car-
bapenemase production using the CarbaNP
test.(' The production of ESBL in E. coli and
Klebsiella spp. isolates was performed using the
double-disc test, according to the CLSI.0®
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Statistical analysis

Categorical variables were expressed in fre-
quencies and percentages. Numerical variables
were expressed as a mean and standard devia-
tion. Clinical and demographic characteristics
were analyzed using the y2 test for the categori-
cal variables, and the T-test (or Mann-Whitney
U test in the absence of normal distribution)
for the continuous variables. Statistical sig-
nificance was set at a p <0.05. The statistical
analysis was performed utilizing SPSS version
20.0 software.

Results
Study population and UTI causative
agents

A total of 353 patients were included. Their me-
dian age was 47.3 years, and females were the
most affected (64.3%, n=227). CA-UTIs were
the most frequently detected UTIs, accounting
for 65.4% (n=231), and 34.5% (n=122) were
HA-UTIs. Of the HA-UTIs, 91.8% (n=112)
were complicated, and 8.2% (n=10) were un-
complicated. Regarding the CA infections,
73.6% (n=170) were complicated UTIs and
26.4% (n=61) were uncomplicated (Figure 1).

Figure 1. Classification of the HA-UTIs, CA-UTIs, and the complicated and uncomplicated UTIs
in the study population, as well as the distribution of the ESBL-producing agents.

ESBL
UTIs =76
n= 1353 (21.5%)
1 1
ESBL
n=18 HA-UTIs
(147%) | n=122 (34.5%)
1 1 1 1
Complicated Uncomplicated Complicated Uncomplicated

n=112 (91.8%) n=10 (8.2%)

n= 170 (73.6%) n= 61 (26.4%)

The clinical data of the study population
are shown in Table 1. The most common un-
derlying factors were previous use of antibio-
tics (41.6%, n=147), type 2 diabetes (32.3%,
n=114), and chronic renal disease (18.1%,
n=64). The most frequent agent was E. coli
(57.2%, n=202), followed by Candida sp. (9.9%,
n=35) and Klebsiella spp. (9.1%, n=32). ES-
BL-producing agents were isolated in 21.5%
of the total UTIs (76/353), and 25.1% of the

CA-UTIs were ESBL producers (58/231), com-
pared with 14.7% of the HA-UTIs (18/122).
A total of 37.1% (n=131) of the patients had a
urinary catheter, and 35.1% (n=125) had a re-
current UTI. Complicated UTIs (p<0.001), ma-
les (p=0.027), previous antibiotic use (<0.001),
immunodeficiency (p=0.015), and urinary
catheter (p<0.001) were more frequent in the
HA-UTIs, whereas E. coli (p<0.001), uncom-
plicated UTIs (p<0.001), pregnancy (p=0.008),
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recurrent UTIs (p=0.01), urosepsis (p=0.002),  association between the presence of urinary
and lithiasis (p=0.041) were more frequent in  catheter and Candida sp. infection (21.3%)
the CA-UTI group. In addition, we detected an  (p<0.001, data not shown).

Table 1. Characteristics of the study population and HA-UTI and CA-UTI sub-classification.

HA-UTI (n=121, CA-UTI (n=232,
34.3%) 65.7%)

P value OR (95% CI)

Characteristic

Causative agent

E. coli 202 (57.2) 44 (21.8) 158 (78.2) <0.001 0.26 (0.16-0.41)
Klebsiella spp. 32(9.1) 12 (37.5) 20 (62.5) 0.714 1.15 (0.54-2.44)
Other* 180 (51.0) 66 (36.7) 114 (63.3) ND ND
Demographics
Male 126 (35.6) 53 (42.1) 73 (57.9) 0.027 1.66 (1.06-2.62)
Age > 60 years 120 (34.0) 41 (34.2) 79 (65.8) 0.911 0.97 (0.61-1.55)
UTI type
Complicated 282 (79.9) 112 (39.7) 170 (60.3) <0.001 4.02 (1.98-8.17)
Uncomplicated 71 (20.1) 10 (14.1) 61 (85.9) <0.001 0.25 (0.12-0.51)
Underlying factors
Previous use of 147 (41.6) 66 (44.9) 81 (55.1) <0.001 2.18 (1.40-3.41)
antibiotics
Type 2 diabetes 114 (32.3) 37(32.5) 77 (67.5) 0.576 0.87 (0.54-1.40)
Chronic renal disease 64 (18.1) 28 (43.8) 36 (56.3) 0.088 1.61 (0.93-2.90)
Arterial hypertension 56 (15.9) 15 (26.8) 41(73.2) 0.183 0.65 (0.34-1.23)
Immunodeficiency 29 (8.2) 16 (55.2) 13 (44.8) 0.015 2.53(1.18-5.46)
Pregnancy 27 (7.6) 3(11.1) 24 (88.9) 0.008 0.22 (0.06-0.74)
Urologic alterations
Catheter 131 (37.1) 81(61.8) 50 (38.2) <0.001 7.15 (4.39-11.66)
Recurrent UTI 124 (35.1) 32(25.8) 92 (74.2) 0.011 0.54 (0.33-0.87)
Urosepsis 51(14.4) 8 (15.7) 43 (84.3) 0.002 0.31 (0.14-0.68)
Obstructive uropathy 49 (13.9) 12 (24.5) 37 (75.5) 0.110 0.57 (0.29-1.14)
Urologic surgery 44 (12.5) 15 (34.1) 29 (65.9) 0.944 0.98 (0.50-190)
Lithiasis 29 (8.2) 5(17.2) 24 (82.8) 0.041 0.37 (0.14-0.99)
Neurogenic bladder 28 (7.9) 9 (32.1) 19 (67.9) 0.779 0.89 (0.39-2.02)
E;gﬁglasia prostatic 25 (7.1) 6 (24.0) 19 (76.0) 0.250 0.58 (0.22-1.49)
Tumor 18 (5.1) 4(22.2) 14 (77.8) 0.259 0.53 (0.17-1.63)
fﬁfﬁ?ﬁ?ﬁé?fgy and/or 10 (2.8) 4(40.0) 6 (60.0) 0.714 1.27 (0.35-4.59)

*Other pathogens include: Candida sp. (n=35), Enterococcus sp. (n=27), Pseudomonas aeruginosa (n=18), Sta-
phylococcus aureus (n=7), Proteus mirabilis (n=6), Acinetobacter baumannii (n=4), Providencia rettgeri (n=3),
Pseudomonas sp. (n=3), Staphylococcus saprophyticus (n=3), Streptococcus sp. (n=3), Streptococcus agalactiae
(n=2), Morganella morganii (n=2), Burkholderia cepacia (n=1), Citrobacter freundii (n=1), Enterobacter aeroge-
nes (n=1), Enterobacter cloacae (n=1), Myroides odoratus (n=1) and Stenotrophomonas maltophilia (n=1).

ND, not determined; HA-UTI, hospital-acquired urinary tract infection; CA-UTI, community-acquired urinary tract

infection.
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Microbiologic characteristics and anti-
biotic susceptibility profile

The most common causative agent was E. coli
(57.2%, 202/353) of both HA-UTIs and CA-

UTIs, accounting for 36% (44/122) and 68%
(158/231), respectively. The rest of the causal
agents are shown in figure 2. A greater variety
of causative agents was observed in the HA-
UTIs.

Figure 2. Uropathogenic agents of HA-UTTIs (a) and CA-UTIs (b) from 353 positive urine cultures

a HA-UTIs
n=122

Klebsiella
ssp
10%
(n=12)

b CA-UTIs
Candida spp n=231
4% (n=10
Pseudomonas
Spp
5%(n=11)

' Staphylococcus spp, Enterobacter spp, Providencia rettgeri, Burkholderia cepacia, Citrobacter freundii, Myroides
gdoratus, Stenotrophomonas maltophilia, Acinetobacter baumanii, Proteus mirabilis, Streptococcus spp.
Morganella morgagni, Proteus mirabilis, Enterobacter spp, Providencia rettgeri, Streptococcus spp, Staphylococ-

cus spp.

HA-UTIs: hospital-acquired urinary tract infections; CA-UTIs: community-acquired urinary tract infections.

Antibiotic susceptibility patterns are des-
cribed in Figure 3. The drugs with a high resis-
tance rate (>50%) were amoxicillin-clavulanate
(77%), fosfomycin (62%), ciprofloxacin (60%),
trimethoprim-sulfamethoxazole (59%), levo-
floxacin (56%), and aztreonam (52%). Amika-

cin (1%), ertapenem (3%), colistin (4%), and
nitrofurantoin (8%) were the antibiotics that
presented the lowest resistance (<10%). Mo-
derate resistance (10-50%) was observed with
gentamicin (37%) and ceftriaxone (48%).
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Figure 3. Escherichia coli susceptibility pattern in UTIs by the plate microdilution method from

180 samples [n (%)].

Resistant

AMC=Amoxicillin-clavulanate, CEF=Ceftriaxone, AZT=Aztreonam, GEN=Gentamicin, CIP=Ciprofloxacin,
LEV=Levofloxacin, AMK=Amikacin, NIT=Nitrofurantoin, TSX=Trimethoprim/Sulfamethoxazole, FOS=Fos-

fomicin, ERT=Ertapenem, COL=Colistin.

Risk factors associated with ESBL-positi-
ve UTIs

ESBL-producing E. coli and Klebsiella spp. were
detected in 21.5% of all UTIs (n=76); 76.3%
(n=58) were CA-UTIs and 23.7% (n=18)
were HA-UTIs. Infection by ESBL-producing
Enterobacteriaceae was more frequent in pa-
tients with complicated UTIs (OR=3.65, 95%
CI=1.69-7.90, p=0.001), previous use of anti-
biotics (OR=2.71, 95% CI=1.54-4.77, p<0.001),

type 2 diabetes (OR=1.93, 95% CI=1.09-3.41,
p=0.023), any immunodeficiency (OR=3.84,
95% CI=1.34-11.00, p=0.008), and radioche-
motherapy (OR=5.49, 95% CI=1.04-29.00,
p=0.025) (Table 2). Older patients (age > 60
years) (OR=1.17, 95% CI=1.03-1.78, p=0.013)
and patients with the presence of a catheter
(OR=2.51, 95% CI=0.83-7.61, p=0.049) had a
higher risk for acquiring an UTI caused by ES-
BL-producing Enterobacteriaceae in the com-
munity (data not shown).
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Table 2. Demographic and clinical data of patients, according to ESBL production.

Characteristic (:;gé ) (n= 712,91;12“ ) (n=nIO Sn é’E‘;fIg% ) P value OR (95% IC)
Species
E. coli 202 (57.2) 71 (35.1) 131 (64.9) ND ND
Klebsiella spp. 32(9.1) 5(15.6) 27 (84.4) ND ND
Demographics
Male 74 (21.0) 29 (39.2) 45 (60.8) 0.136 | 0.65(0.36-1.15)
Age > 60 years 89 (25.2) 27 (30.3) 62 (69.7) 0.584 | 0.85(0.48-1.51)
UTI type
Hospital-acquired 56 (15.9) 18 (32.1) 38(67.9) 0.951 0.98 (0.52-1.86)
Complicated 173 (49.0) 67 (38.7) 106 (61.3) 0.001 | 3.65(1.69-7.90)
Underlying factors
zrrl‘;‘gﬁ)fc‘;se of 86 (24.4) 40 (46.5) 46 (53.5) | <0.001 | 2.71(1.54-4.77)
Type 2 diabetes 78 (22.1) 33 (42.3) 45 (57.7) 0.023 | 1.93(1.09-3.41)
ﬁyr;ee‘:?elnsion 48 (13.6) 18 (37.5) 30 (62.5) 0.405 | 1.32(0.68-2.57)
gf;gsléc renal 40 (11.3) 16 (40.0) 24 (60.0) 0.265 | 1.49(0.74-3.00)
Pregnancy 20 (5.7) 4(20.0) 16 (80.0) 0213 | 0.49(0.16-1.53)
Immunodeficiency 16 (4.5) 10 (62.5) 6(37.5) 0.008 | 3.84(1.34-11.00)
Urologic alterations
Recurrent UTI 81 (22.9) 27 (33.3) 54 (66.7) 0.839 | 1.06(0.60-1.88)
Catheter 58 (16.4) 22 (37.9) 36 (62.1) 0.307 | 1.38(0.74-2.57)
Urosepsis 32(9.1) 9(28.1) 23 (71.9) 0.320 | 0.79 (0.35-1.80)
S::E;‘ﬁ;ive 29 (8.2) 8 (27.6) 21(724) | 0548 | 0.77(0.32-1.82)
Urologic surgery 23 (6.5) 10 (43.5) 13 (56.5) 0.236 1.69 (0.71-4.05)
Lithiasis 20 (5.7) 6 (30.0) 14 (70.0) 0.805 | 0.88(0.33-2.39)
E;;E;lgg’:taﬁc 19 (5.4) 4(21.1) 15 (78.9) 0.267 | 0.53(0.17-1.65)
Tumor 15 (4.2) 7 (46.7) 8(53.3) 0.225 | 1.90 (0.66-5.46)
Neurogenic bladder 13 (3.7) 4(30.8) 9(69.2) 0.892 0.92 (0.27-3.09)
fﬁgﬁ:}’ég‘ii‘fg’;nd/ or 7 (2.0) 5(71.4) 2(28.6) 0.025 | 5.49 (1.04-29.00)

ESBL, extended spectrum beta-lactamase; OR, odds ratio; UTI, urinary tract infection; ND, not determined.

RevistaA Mexicana bE UroLoaia ISSN: 2007-4085, Vol. 80, ndm. 2, marzo-abril 2020:pp. 1-12.



Resistencia antibiética y agentes beta-lactamasa de espectro extendido en las infecciones... Robles-Torres J. |., et al.

Discussion

In the present study, we evaluated the epide-
miologic characteristics of ESBL-producing
agents in UTIs, acquired either in the hospital
or the community, in patients at a tertiary care
hospital. One-fifth of the UTIs were caused by
ESBL-producing strains (21.5%), which is a
higher incidence of ESBL-producing agents in
UTIs, compared with the results of other pu-
blished studies.1113161” Nevertheless, previous
studies in Mexico have reported alarmingly
high incidences of UTIs caused by ESBL-pro-
ducing E. coli in the community (56.5%) and in
complicated infections (59.8%).0%1 Infections
caused by ESBL-producing bacteria were more
frequent in the community than in our hos-
pital setting (76.3% and 23.7%, respectively).
Indeed, ESBL-producing enterobacteria have
been reported to cause up to 41% of CA-UTIs
and up to 26% of HA-UTIs.(13172021) A notable
increase in CA-UTIs caused by ESBL-producing
E. coli was reported in Spain, from 50% in 2000
to 79% in 2003 (p < 0.001).“Y The majority of
UTIs detected in our study were CA infections
(65.5%). E. coli was the most frequent causa-
tive agent, both in HA-UTIs and CA-UTIs, al-
though it was more frequently detected in CA
infections (p<0.001). The variety of causative
agents of HA-UTIs was more diverse than tho-
se acquired in the community, as previously
reported.”
Multiple
sex, (132020 advanced age (> 65 years),202D

studies have reported male

previous  hospitalization,*2-2»  previous
antibiotic therapy,?*?® recurrent UTIs, 1322
urinary catheterization,®® diabetes,"'® lithia-
sis, and immunosuppression as risk factors for
ESBL-producing Enterobacteriaceae infections.

07 In our study, complicated UTIs (p=0.001),

previous antibiotic therapy administration
(p<0.001), type 2 diabetes (p=0.023), any im-
munodeficiency (p=0.008), and radiotherapy
and/or chemotherapy (p=0.025) were risk
factors for infections by the ESBL-producers,
E. coli or Klebsiella spp.

Gram-negative uropathogens are increa-
singly becoming resistant to currently available
antibiotics, including aminoglycosides, sul-
fonamides and fluoroquinolones.® & % In our
study, E. coli isolates exhibited high resistance
to amoxicillin-clavulanic acid, and modera-
te resistance to gentamicin, aztreonam, and
ceftriaxone. Interestingly, resistance levels to
ciprofloxacin (complicated UTIs, 64.4% vs. un-
complicated UTIs, 46.7%), levofloxacin (com-
plicated UTIs, 62.2% vs. uncomplicated UTIs,
37.8%), fosfomycin (complicated UTIs, 60.7%
vs. uncomplicated UTIs, 64.4%), and trime-
thoprim-sulfamethoxazole (complicated UTIs,
59.3% vs. uncomplicated UTIs, 60.0%) were
high. However, the Infectious Diseases Society
of America (IDSA) guidelines for the treatment
of uncomplicated UTIs recommend the admi-
nistration of nitrofurantoin, trimethoprim/
sulfamethoxazole, fosfomycin, and fluoroqui-
nolones.®® Therefore, international guidelines
seem to be inappropriate in our setting, which
limits our therapeutic options.

Even though low resistance rates of uropa-
thogens to fosfomycin are still being reported
worldwide,?® decreasing susceptibility of
ESBL-producing E. coli to fosfomycin has been
described and limited data has been reported in
Latin American countries.?%2” In addition, as
part of the SENTRY Antimicrobial Surveillance
Program, bacteria isolated from patients with
CA-UTIs in Latin America showed surprisingly
high resistance rates to orally administered
antimicrobials, especially for trimethoprim/
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sulfamethoxazole and fluoroquinolones.®®
Those results highlight the need for specific
CA-UTI guidelines, based on local susceptibi-
lity patterns in geographic regions where ele-
vated antimicrobial resistance may influence
prescribing decisions. This situation requires
intervention both in the community and in
the hospital setting: government regulation
strategies are required to minimize the use of
antibiotics without a medical prescription and
control pharmaceutical industry propaganda
and the self-regulation on the part of health
professionals,®” to avoid the unnecessary use
of new antibiotics. Within the hospital setting,
the surveillance of the prescription of antibio-
tics to both outpatients and inpatients should
also be implemented.

Complicated UTIs caused by E. coli exhi-
bited higher resistance to several antimicro-
bial agents, including gentamicin (p=0.042),
aztreonam (p=0.028), ceftriaxone (p=0.035),
ciprofloxacin (p=0.041), and levofloxacin
(p<0.001). A high percentage of ertapenem,
colistin, amikacin, and nitrofurantoin suscep-
tibility was found in our study (100%, 100%,
99.4%, and 92.2%, respectively). The use of tho-
se antibiotics is a good option for the empiric
treatment of UTIs in the Mexican population.?®

Our study has several limitations. The
clonal relationship of isolates, especially of E.
coli, was not analyzed. Therefore, we could not
establish whether there was a high level of ge-
netic diversity between the isolates or whether
independent acquisition or cross-transmission
occurred. Given the unusually high resistance
to fosfomycin detected in the E. coli isolates,
further analyses should be performed to cha-
racterize those strains and the mechanism of
resistance, e.g. the search for fosfomycin-asso-
ciated genes.

Conclusion

The emergence of ESBL-producing bacteria in
UTIs is a serious health problem, in both our
community and our hospital settings. Approxi-
mately one out of every five UTIs was caused
by ESBLs in our study population. An alarmin-
gly high resistance to antibiotics recommended
as first-line empiric therapy in UTIs (fosfomy-
cin, fluoroquinolones, and trimethoprim-sulfa-
methoxazole) was recognized. Consequently,
international guidelines are not suitable for our
population, limiting our therapeutic options.
The results of our study highlight the need for
developing specific guidelines, based on our
local susceptibility patterns in geographic re-
gions where elevated antimicrobial resistance
may influence therapeutic decisions.
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