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Background: This study aimed to investigate the antimicrobial resistance profile 
and the occurrence of multidrug resistance (MDR) among Escherichia coli isolates 
recovered from urine cultures of outpatients attending a public teaching hospital in 
Brazil and to assess the association of sex and age with MDR.
Materials & Methods: This cross-sectional study was conducted based on a retro-
spective analysis of urine cultures collected from outpatients between January and 
December 2024. Descriptive statistics were applied, and univariate and multivari-
ate logistic regression analyses were performed to identify factors associated with 
MDR
Findings: Among 1955 urine cultures analyzed, 418 (21.4%) demonstrated 
significant bacterial growth, with E. coli accounting for 48.3% (n=202) of the 
positive  cultures. The highest resistance rates were to ampicillin (56.9%), 
ciprofloxacin (37.6%), and trimethoprim–sulfamethoxazole (35.0%), whereas the 
lowest resistance rates were observed to nitrofurantoin (8.3%) and fosfomycin 
(3.1%). MDR was identified in 71 (35.1%) E. coli isolates, among which 24 (33.8%) 
exhibited an extended-spectrum β-lactamase phenotype, and three (4.2%) 
produced carbapenemases. In the multivariate analysis, above-median age was 
independently associated with MDR (adjusted OR = 2.27; 95% CI: 1.24–4.14)
Conclusion: A substantial proportion of E. coli isolates from community-acquired 
urinary tract infections presented multidrug resistance, particularly among 
older patients. These findings emphasize the importance of local surveillance of 
antimicrobial resistance and periodic review of empirical treatment protocols in 
outpatient settings.
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Introduction
Urinary tract infections (UTIs) are among 
the most common infectious diseases in 
clinical practice and represent one of the 
leading causes of healthcare utilization and 
antimicrobial prescription worldwide. It 
is estimated that a substantial proportion 
of the population, particularly women, 
will experience at least one episode of 
UTIs during their lifetime, highlighting the 
epidemiological relevance of these infections 
and their significant impact on healthcare 
systems  [1-3].
Although UTIs occur in both hospital and 
community settings, community-acquired 
infections have received increasing attention 
owing to the frequent use of empirical ther-
apy and limited availability of systematically 
organized data on local antimicrobial resis-
tance patterns. In this context, uropathogen-
ic Escherichia coli (UPEC) is recognized  as 
the primary etiological agent of communi-
ty-acquired UTIs, accounting for the major-
ity of uncomplicated cases and a substantial 
proportion of complicated infections  [4,5].
In recent decades, the management of UTIs 
has been increasingly challenged by the rise 
in antimicrobial resistance among uropatho-
gens, with growing resistance rates to drugs 
traditionally used for empirical treatment, 
such as penicillins, cephalosporins, and flu-
oroquinolones. The spread of multidrug-re-
sistant (MDR) strains, including those pro-
ducing extended-spectrum β-lactamases 
(ESBLs) and, more recently, carbapenemas-
es, represents a major public health concern, 
as it compromises therapeutic effectiveness 
and increases the risk of clinical failure [⁶⁻⁸].
Antimicrobial resistance among commu-
nity-acquired uropathogens is strongly as-
sociated with inappropriate antimicrobial 
use, empirical prescribing without microbi-
ological support, and lack of systematic sur-
veillance in outpatient settings. Despite the 
importance of this issue, much of the avail-

able evidence is derived from hospital-based 
data, thereby limiting our understanding of 
MDR circulation in the community and hin-
dering the development of effective antimi-
crobial stewardship strategies [3,4].
In this context, it is crucial to provide evi-
dence to support antimicrobial resistance 
surveillance in highly prevalent communi-
ty-acquired infections, such as UTIs, partic-
ularly in reference services within the Bra-
zilian Unified Health System (SUS). Analysis 
of the epidemiological profile and resistance 
patterns of E. coli isolates from outpatient 
urine cultures could help review therapeu-
tic protocols, strengthen microbiological 
surveillance strategies, and enhance public 
health measures  aimed at controlling anti-
microbial resistance [9,10].
Objectives: Therefore, this study aimed to 
evaluate the antimicrobial resistance profile 
of E. coli isolates from outpatient urine cul-
tures at a teaching hospital in Juiz de Fora, 
Minas Gerais, Brazil, in 2024. To this end, 
this study sought to: (i) describe resistance 
patterns to commonly-prescribed antimi-
crobials; (ii) determine the prevalence and 
distribution of multidrug-resistant (MDR) 
isolates; (iii) identify phenotypes associated 
with ESBL and carbapenemase production; 
and (iv) analyze demographic factors associ-
ated with the occurrence of MDR.

Materials and Methods
Study design, setting, and period: This ob-
servational, cross-sectional study involved a 
retrospective analysis of urine culture data 
from outpatients attending a high-complex-
ity teaching hospital in Juiz de Fora, Minas 
Gerais, Brazil. The institution is affiliated 
with the Brazilian Hospital Services Com-
pany (EBSERH) and is integrated into the 
Brazilian Unified Health System (SUS). Data 
from all microbiological examinations per-
formed between January and December 
2024  were included.
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Study population and eligibility criteria: 
The study population consisted of outpa-
tients who underwent urine culture during 
the study period. Monomicrobial cultures 
with significant bacterial growth (≥100,000 
colony-forming units per milliliter [CFU/
mL]), consistent with the conventional cri-
terion for significant bacteriuria, adopted in 
clinical microbiology laboratories, were in-
cluded [1]. Conversely, samples from hospital-
ized patients, polymicrobial cultures, those 
with bacterial growth below this threshold, 
and records with incomplete data were ex-
cluded.
Laboratory procedures and resistance 
phenotype definition: Urine sample collec-
tion, processing, bacterial identification, and 
antimicrobial susceptibility testing were 
performed according to routine laboratory 
protocols, following national and interna-
tional guidelines  [11,12]. E. coli identification 
was performed using standardized pheno-
typic laboratory methods [11,12]. Antimicrobi-
al susceptibility was determined by the disk 
diffusion method and interpreted according 
to the European Committee on Antimicro-
bial Susceptibility Testing (EUCAST) guide-
lines )Version 2024(, which were in force 
during the study period [13].
Fifteen antimicrobials were tested: amikacin 

(30 μg), gentamicin (10 μg), ciprofloxacin 
(5 μg), amoxicillin/clavulanate (20/10 
μg), ampicillin (10 μg), cefoxitin (30 μg), 
cefotaxime (5 μg), ceftazidime (10 μg), 
ceftriaxone (30 μg), cefepime (30 μg), 
ertapenem (10 μg), imipenem (10 μg), 
fosfomycin (200 μg), nitrofurantoin (100 
μg), and trimethoprim–sulfamethoxazole 
(1.25/23.75 μg) [13].
As this was a retrospective study based on 
routine laboratory records, susceptibility re-
sults to all antimicrobials were not available 
for each isolate. Therefore, the number of 
isolates tested varied according to the anti-
microbial agent.
Phenotypic detection of β-lactam resistance 
mechanisms, including ESBL, AmpC, and 
carbapenemase production, was performed 
according to BrCAST recommendations. 
ESBL production was investigated using the 
disk approximation (double-disk synergy) 
test with third-generation cephalosporins 
and amoxicillin/clavulanate. AmpC 
production was assessed based on the 
phenotypic resistance profile and BrCAST 
interpretive criteria. Carbapenemase 
production was screened in isolates showing 
reduced susceptibility to carbapenems and 
confirmed using the modified carbapenem 
inactivation method (mCIM) and the 

Categories Antimicrobial Agents
Penicillins Ampicillin
Penicillin + β-lactamase inhibitor Amoxicillin + clavulanic acid
Cephamycin Cefoxitin
Third- and fourth-generation cephalosporins Ceftriaxone, cefotaxime, ceftazidime, cefepime
Carbapenems Ertapenem, imipenem
Aminoglycosides Amikacin, gentamicin
Fluoroquinolones Ciprofloxacin
Sulfonamides Trimethoprim-sulfamethoxazole
Nitrofurans Nitrofurantoin
Phosphonates Fosfomycin

Table 1) Categories and antimicrobial agents tested for uropathogenic Escherichia coli isolates from outpatients

Note: Categories were defined according to antimicrobial classes used for multidrug resistance (MDR) 
classification, based on Magiorakos et al. (2012).
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EDTA-modified carbapenem inactivation 
method (eCIM) according to EUCAST 
recommendations, which were in force 
during the study period [¹⁴]. Quality control 
of antimicrobial susceptibility testing was 
performed using E. coli ATCC 25922 in 
accordance with EUCAST recommendations.
Definition of multidrug resistance: E. 
coli isolates were classified according to 
the multidrug resistance criteria proposed 
by Magiorakos et al. (2012), whereby 
strains were considered MDR when they 
exhibited resistance to at least one agent 
in three or more antimicrobial categories 
[¹⁵]. This definition was adopted to ensure 
standardization and comparability with 
national and international epidemiological 
studies. Table 1 presents the categories and 
examples of antimicrobial drugs tested.
Data collection and analysis: 
Microbiological and demographic data were 
extracted from electronic records available 
in the computerized hospital information 
system called “Management Application for 
University Hospitals” (AGHU - Aplicativo 
de Gestã�o para Hospitais Universitá� rios(. 
Variables of interest included the total 
number of positive urine cultures, the 
frequency of E. coli isolates, patients’ sex 
and age group, antimicrobial susceptibility 
profiles, and the proportion of isolates 
classified as multidrug-resistant.
Data were organized in electronic 
spreadsheets and analyzed using descriptive 
and analytical statistics. Categorical 
variables were presented as absolute and 
relative frequencies, while age was described 
using the median (62 years), which was 
subsequently used as the cutoff point 
for age-group stratification in regression 
analyses. This approach was adopted to 
characterize the epidemiological profile and 
antimicrobial resistance patterns of the study 
population. Resistance data were presented 
by antimicrobial agent, individually or 

in combination (including MDR), as 
absolute frequencies and percentages with 
corresponding 95% confidence intervals 
(95% CI).
The outcome of the inferential analysis 
was the occurrence of multidrug resistance 
(MDR), defined as a dichotomous variable 
(yes/no). Univariate and multivariate 
logistic regression analyses were performed 
to assess factors associated with MDR 
among E. coli isolates, with sex and age 
group (defined by the median cutoff) as 
the main explanatory variables. Variables 
with a p-value ≤ .20 in univariate analysis 
were included in the multivariate model. 
Statistical significance was set at 0.05, and 
the magnitude of associations was expressed 
as odds ratios (OR) with corresponding 95% 
confidence intervals.
Ethical aspects: This study used secondary 
data without nominal identification of 
participants, ensuring confidentiality of 
information. The project involving human 
subjects was approved by the Research 
Ethics Committee of the University Hospital 
of the Federal University of Juiz de Fora, 
under Certificate of Presentation for Ethical 
Consideration no. 51147021.9.0000.5133 
and approval opinion no. 7,316,549.

Findings
 A total of 1,955 urine cultures from 
outpatients were analyzed between January 
and December 2024. Of these, 418 (21.38%) 
yielded significant bacterial growth 
(≥100,000 CFU/mL), 203 (10.38%) were 
classified as mixed cultures or presented 
bacterial counts below the established 
cutoff, and 1,334 (68.24%) showed no 
bacterial growth.
Among the isolated uropathogens, E. coli 
was the most prevalent, accounting for 202 
of the 418 positive isolates (48.3%), fol-
lowed by Klebsiella pneumoniae (16.0%). 
The remaining species each accounted for 
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Antimicrobials Tested Isolates
Tested (n)

Number of
 Resistant 

Isolates
% (95% CI)

Amikacin       201 3 1.5 (0.3-4.3)
Gentamicin   163 20 12.3 (7.7-18.3)
Ciprofloxacin      202 76 37.6 (30.9-44.7)
Amoxicillin + clavulanic acid 200 19 9.5 (5.8-14.4)
Ampicillin 188 107 56.9 (49.5-64.1)
Cefoxitin 153 12 7.8 (4.1-13.3)
Cefotaxime 197 32 16.2 (11.4-22.2)
Ceftazidime 187 31 16.6 (11.6-22.7)
Ceftriaxone 135 23 17.0 (11.1-24.5)
Cefepime 193 27 14.0 (9.4-19.7)
Ertapenem 202 3 1.5 (0.3-4.3)
Imipenem 191 2 1.0 (0.1-3.7)
Fosfomycin 127 4 3.1 (0.9-7.9)
Nitrofurantoin 192 16 8.3 (4.8-13.2)
Trimethoprim–sulfamethoxazole 200 70 35.0 (28.4-42.0)

Note: n = the number of isolates tested for each antimicrobial, CI = confidence interval. The number of isolates 
tested varied among antimicrobial agents because susceptibility results were obtained retrospectively from 
routine laboratory records.

Table 2) Frequency of antimicrobial resistance among Escherichia coli isolates from outpatient urine cultures

Antimicrobial Susceptibility Category Absolute 
Frequency % (95% CI)

Susceptible to all antimicrobials tested 70 34.7 (28.1-41.7)
Resistant to one antimicrobial 36 17.8 (12.8-23.8)
Resistant to two antimicrobials 25 12.4 (8.2-17.7)

Resistant to at least one antimicrobial in three or more 
therapeutic categories (MDR) 71 35.1 (28.6-42.2)

Number of Antimicrobial Categories with Resistance 
among MDR Isolates (n = 71)

Absolute 
Frequency % (95% CI)

Resistant to 3 categories 31 43.7 (31.9-56.0)
Resistant to 4 categories 15 21.1 (12.3-32.4)
Resistant to 5 categories 14 19.7 (11.2-30.9)
Resistant to 6 categories 5 7.0 (2.3-15.7)
Resistant to 7 categories 3 4.2 (0.9-11.9)
Resistant to 8 categories 1 1.4 (0.0-7.6)
Resistant to 9 categories 1 1.4 (0.0-7.6)
Resistant to 10 categories 1 1.4 (0.0-7.6)

Note: n = total number of strains; MDR = multidrug-resistance, defined as resistance to at least one antimicrobial 
agent in three or more antimicrobial categories according to Magiorakos et al. (2012); CI = confidence interval. 
The categories correspond to antimicrobial classes presented in Table 1.

Table 3) Distribution of Escherichia coli strains (n = 202) according to antimicrobial susceptibility and number 
of antimicrobial categories with resistance among the isolates
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less than 10% of the isolates and included 
coagulase-negative Staphylococcus spp., En-
terococcus spp., Streptococcus spp., and oth-
er Gram-negative bacilli such as Proteus spp., 
Enterobacter spp., and Pseudomonas spp.
Among E. coli isolates, the highest resistance 
rates were observed to ampicillin (56.9%), 
ciprofloxacin (37.6%), and trimethoprim–
sulfamethoxazole (35.0%). Intermediate 
resistance rates (14.0–17.0%)  were against 
third- and fourth-generation cephalosporins. 
In contrast, low resistance rates were 
observed to aminoglycosides, nitrofurantoin, 
fosfomycin, and carbapenems (Table 2).
Of the 202 E. coli strains analyzed, 70 
(34.7%) isolates were susceptible to all 
antimicrobials tested. Resistance to one 
antimicrobial was observed in 36 isolates 
(17.8%), while 25 (12.4%) isolates exhibited 
resistance to two antimicrobials belonging to 
distinct categories. Additionally, 71 (35.1%) 
isolates showed resistance to at least one 
antimicrobial in three or more therapeutic 
categories and were classified as multidrug-
resistant (MDR).
Within the MDR group, 31 (43.7%) isolates 
showed resistance to three antimicrobi-
al categories. Resistance to four categories 
was observed in 15 isolates (21.1%), to five 
categories in 14 (19.7%) isolates, to six cat-
egories in five (7.0%) isolates, and to seven 
categories in three (4.2%) isolates. Further-
more, three isolates exhibited extensive re-
sistance profiles: one isolate was resistant to 

eight therapeutic categories, and the other 
two were resistant to nine and ten therapeu-
tic categories, respectively (Table 3).
Among the 71 E. coli strains classified as 
multidrug-resistant, 24 (33.8%) exhibited 
an extended-spectrum β-lactamase (ESBL)-
producing phenotype, and three (4.2%) were 
identified as carbapenemase producers. No 
isolate showed a profile compatible with 
AmpC β-lactamase production.
Regarding demographic characteristics, 
76.8% (321 of 418) of the positive urine cul-
tures were from female patients. Among E. 
coli and MDR E. coli isolates, 87.1% (176 of 
202) and 81.6% (58 of 71) occurred in wom-
en, respectively. The median age of patients 
with E. coli-positive urine cultures was 62 
years (range: 17–89 years), and this value 
was used as the cutoff for age-group strati-
fication in the regression analyses (Table 4).
MDR occurrence was not significantly 
associated with sex (p= .13) but was 
significantly associated with age group (p= 
.0058). In univariate analysis, patients above 
the median age had higher odds of MDR 
compared with those at or below the median 
age (crude OR = 2.39; 95% CI: 1.31–4.33). In 
the multivariate logistic regression model, 
age remained independently associated 
with this resistance profile (adjusted OR = 
2.27; 95% CI: 1.24–4.14; p= .0075), whereas 
the association of sex was not statistically 
significant.

Characteristics Total(n) MDR n (%) P-Value OR (95%CI)

Sex

Male
Female

26
176

13 (50.0)
58 (33.0) .13 -

Age group

≤ 62 years
>62 years

102
100

26 (25.5)
45 (45.0) .0058 1.00

2.39 (1.31-4.33)
Note: MDR = multidrug resistance, OR = odds ratio, CI = confidence interval. Odds ratios were calculated using 
logistic regression. The reference category for age group was ≤ 62 years.

Table 4) Distribution of multidrug-resistant Escherichia coli isolates according to sex and age groups
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Discussion
 Urinary tract infections (UTIs) rank among 
the most frequent bacterial infections in 
clinical practice, representing an important 
cause of morbidity worldwide and a growing 
challenge for public health, particularly with 
regard to antimicrobial resistance among 
uropathogens in the outpatient setting [¹]. In 
the present study, the positivity rate of urine 
cultures was 21.38%, with a predominance 
of women among positive cases and E. coli 
as the most frequent pathogen. Additionally, 
the frequency of resistance to antimicrobials 
widely used in empirical therapy was high, 
and the proportion of MDR isolates was sub-
stantial, including those with phenotypes 
associated with ESBL and carbapenemase 
production.
The positivity rate observed in the present 
study was lower than those reported among 
patients with community and hospital-
acquired UTIs [16] and among adult patients 
admitted to the intensive care units of a 
tertiary hospital [17]. These differences may 
reflect variations in the study populations 
and clinical settings, while reinforcing that 
UTIs remain frequent across different levels 
of healthcare. In hospital settings, these 
infections are associated with significant 
clinical and economic impacts, including 
increased attributable mortality rates and 
healthcare costs [18].
The predominance of positive urine cultures 
among women (76.8%) is consistent with 
the established epidemiology of UTIs, in 
which female sex is recognized as a major 
risk factor [1]. Older age is also an important 
epidemiological factor, with significantly 
higher culture positivity reported among 
patients with chronic kidney disease aged 
over 75 years [19,20]. In the present study, 
women also accounted for most E. coli 
isolates (87.1%) and multidrug-resistant 
isolates (81.6%), indicating that the female 
predominance extended to these clinically 

relevant subgroups.
Anatomical and behavioral factors, such 
as a shorter urethra, proximity of the 
urethral meatus to the perineal region, 
and certain hygiene habits, contribute to 
a greater risk of bacterial colonization 
and ascension in women [²¹]. Conversely, 
anatomical mechanisms in men tend to 
exert a protective effect, although prostatic 
alterations associated with aging may 
increase susceptibility to UTIs [²²].
Although no statistically significant 
association was observed between sex and 
the occurrence of multidrug resistance, age 
demonstrated an independent association 
with MDR, with patients above the median 
age presenting approximately 2.3-fold higher 
odds of harboring multidrug-resistant E. coli. 
This finding may be related to greater prior 
exposure to antimicrobials, hospitalizations, 
and comorbidities among older individuals, 
factors recognized to be associated with the 
development of resistant strains.
Regarding etiology, E. coli accounted for 
48.3% of the isolates in the present study, 
corroborating evidence that this species 
is the principal etiological agent of UTIs in 
both outpatient and hospital settings [2,5,9] 

Previous studies have indicated that E. 
coli may be responsible for up to 80–90% 
of uncomplicated UTIs and a significant 
proportion of complicated infections [²˒ ³].
Regarding the antimicrobial resistance pro-
file, high resistance rates were observed 
against ampicillin (56.9%), ciprofloxacin 
(37.6%), and trimethoprim–sulfamethoxaz-
ole (35.0%), antimicrobials historically used 
in the empirical treatment of community-ac-
quired UTIs [¹]. Similar results have been 
described in studies conducted in different 
outpatient settings in Brazil [²³˒ ²⁴] as well as 
in a recent investigation carried out at the 
same institution on patients with chronic 
kidney disease [19], indicating the persistence 
of high resistance rates to first-line agents.
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In the present study, resistance to 
ciprofloxacin was substantial (37.6%), 
approaching findings reported in other 
national settings and reinforcing the need for 
continuous monitoring of this antimicrobial 
in outpatient settings [25,26]. Furthermore, 
resistance to fluoroquinolones has often been 
reported to be associated with resistance to 
other antimicrobial classes, contributing to 
multidrug-resistance profiles  [26].
Among aminoglycosides, higher resistance 
was observed to gentamicin (12.3%) than to 
amikacin (1.5%), a pattern consistent with 
scientific literature [24,27]. This difference 
may reflect distinct resistance mechanisms, 
including enzymatic modification, alterations 
in the target site, reduced permeability, 
and efflux pump activity, in addition to 
differentiated clinical use patterns of these 
agents [27,28].
Conversely, low resistance rates were 
observed for fosfomycin and nitrofurantoin 
(3.1% and 8.3%, respectively), both of which 
are recommended as first-line options for 
uncomplicated cystitis and generally retain 
good activity against uropathogenic E. coli 
[4]. The preserved activity of nitrofurantoin 
is also consistent with previous findings 
involving urinary isolates from patients 
with chronic kidney disease [19]. Its sustained 
effectiveness may be related to its high 
urinary concentrations, minimal impact 
on the intestinal microbiota, and multiple 
bacterial targets, which may limit the 
emergence of acquired resistance [29].
The proportion of MDR isolates observed 
(35.1%) in this outpatient setting is of 
particular importance from a clinical and 
epidemiological perspective. This percentage 
indicates that more than one-third of E. coli 
isolates obtained from outpatients attending 
this teaching hospital exhibited resistance 
to multiple antimicrobial  classes, which 
may significantly limit effective empirical 
treatment options [4,30].

Among the MDR isolates in the present 
study, 33.8% exhibited an ESBL-producing 
phenotype, and 4.2% were identified as 
carbapenemase producers. The detection 
of these resistance mechanisms among 
outpatients reinforces the hypothesis 
of community circulation of resistance 
determinants traditionally associated with 
the hospital environment [31]. Previous 
studies have demonstrated marked 
differences in the resistance profiles of E. 
coli isolates from urine cultures between 
developed and developing countries, with 
substantially higher ciprofloxacin resistance 
rates reported in developing countries 
[4]. Such variations have been linked to 
differences in antimicrobial prescribing 
patterns as well as to social, economic, and 
organizational factors within healthcare 
services, which influence the dynamics of 
antimicrobial resistance at the community 
level [4,32].
ESBL production stands out for its clinical 
relevance, as it compromises the efficacy of 
penicillins and broad-spectrum cephalospo-
rins, classes widely used in the treatment of 
UTIs. Although less frequent, the detection 
of phenotypes associated with carbapene-
mase production in outpatients is a relevant 
finding that has been highlighted as a matter 
of concern in different epidemiological con-
texts, indicating the possible expansion of 
these resistance mechanisms into the com-
munity setting [33,34].
Clinical reports reinforce the potential impact 
of these phenotypes; for example, Evins 
et al. (2021) documented a case of severe 
community-acquired pyelonephritis caused 
by ESBL-producing E. coli with an extensively 
drug-resistant (XDR) profile, even in the 
absence of evident predisposing factors [35]. 
Furthermore, the literature highlights E. coli 
as an important reservoir and disseminator 
of genetic resistance determinants, including 
ESBLs and carbapenemases, which may 
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favor the amplification of MDR phenotypes 
in different niches, including community 
settings [7]. Considering that carbapenems 
are frequently used as a therapeutic option 
for infections caused by ESBL-producing 
bacteria, the emergence of uropathogenic 
strains resistant to these antimicrobials is 
a relevant public health concern, although 
studies have indicated that there is variation 
in the frequency of resistance and enzyme 
production among different countries and 
populations [31,33].
The findings demonstrated that a signif-
icant proportion of E. coli isolates were 
MDR, a phenomenon already described as 
an emerging phenomenon in the commu-
nity [2,4,26]. This scenario is consistent with 
the findings of the 2022 World Health Or-
ganization (WHO) report  titled “Global An-
timicrobial Resistance and Use Surveillance 
System” (GLASS) [36], documenting increas-
ing resistance patterns globally in clinically 
important pathogens, including enterobac-
teria. Furthermore, the WHO has classified 
Enterobacterales resistant to third-gener-
ation cephalosporins and carbapenems as 
a critical public health priority on its list of 
priority bacterial pathogens [37].
In this context, the report coordinated by 
O’Neill (2016) is particularly noteworthy, 
estimating that in the absence of effective 
interventions, infections caused by 
resistant microorganisms may account 
for up to 10 million deaths annually by 
2050, with significant repercussions for 
health systems and the global economy 
[³⁸]. This scenario reinforces the need for 
continuous strengthening of microbiological 
surveillance, periodic updating of 
therapeutic protocols, and implementation 
of consistent strategies for the rational use 
of antimicrobials [39,40].
This study has some limitations that should 
be acknowledged. Due to the retrospective 
nature of the study and the use of second-

ary laboratory data, information regarding 
previous antimicrobial use, prior hospital-
izations, comorbidities, urinary catheteriza-
tion, and previous urinary tract infections 
was unavailable for analysis. Consequent-
ly, the multivariate model was restricted to 
the demographic variables available in the 
database. Future studies incorporating clin-
ical variables may provide a more compre-
hensive assessment of factors associated 
with multidrug resistance in community-ac-
quired urinary tract infections.

Conclusion
The present study confirmed E. coli as the 
principal uropathogen isolated from urine 
cultures of outpatients, which was predom-
inant among women and demonstrated el-
evated resistance rates to antimicrobials 
widely used in the empirical treatment of 
community-acquired urinary tract infec-
tions, such as ampicillin, ciprofloxacin, and 
trimethoprim–sulfamethoxazole. In con-
trast, agents recommended for the treat-
ment of uncomplicated UTIs, such as nitro-
furantoin and fosfomycin, showed efficacy 
with low resistance rates, reinforcing their 
importance as first-line therapeutic options 
in the outpatient setting.
The substantial proportion of MDR strains, 
including ESBL-producing isolates and, 
although less frequently, carbapenemase 
producers, indicated community circulation 
of E. coli with complex resistance profiles. 
These findings underscore the need for 
continuous  microbiological surveillance at 
the outpatient level as well as periodic review 
of empirical treatment protocols based on 
local susceptibility data. Furthermore, the 
findings highlight the importance of rational 
antimicrobial use and the consolidation of 
public health surveillance strategies aimed 
at controlling antimicrobial resistance in the 
community.
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