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Background: Urinary tract infections (UTIs) are common bacterial infections worldwide, and increasing multidrug resistance (MDR) 
and extended-spectrum β-lactamase (ESBL) production among uropathogenic Enterobacterales have increasingly limited empirical 
and targeted treatment options, particularly in low- and middle-income countries.
Methods: This laboratory-based cross-sectional study was conducted at Bangladesh Medical University, Dhaka, Bangladesh. Eligible 
MDR uropathogenic Enterobacterales isolates from routine diagnostic urine specimens were collected and tested after Institutional 
Review Board approval on 13 July 2025. Urine specimens were obtained as part of standard hospital diagnostic procedures from 
patients with suspected UTI. A total of 122 MDR isolates were included. Bacterial identification was performed using conventional 
biochemical methods. Antimicrobial susceptibility testing was performed by Kirby–Bauer disk diffusion following CLSI 2024 
guidelines, and phenotypic ESBL production was detected by the double-disc synergy test. MDR classification was based on the 
complete routine antimicrobial susceptibility testing record, including amikacin and gentamicin. Descriptive statistics and exact 
binomial 95% confidence intervals (CIs) were calculated.
Results: Among these 122 MDR isolates, Escherichia coli was predominant (81/122, 66.4%), followed by Klebsiella spp. (38/122, 
31.1%) and Proteus spp. (3/122, 2.5%). Resistance was highest to nalidixic acid (122/122, 100.0%), ceftazidime (117/122, 95.9%), 
ceftriaxone (116/122, 95.1%), cefepime (113/122, 92.6%), ciprofloxacin (106/122, 86.9%), and meropenem (27/122, 22.1%). 
Phenotypic ESBL production was identified in 59/122 isolates (48.4%; 95% CI: 39.2–57.6%). DDST-positive isolates showed 
descriptively higher cephalosporin resistance than DDST-negative isolates, while ciprofloxacin resistance was similarly high in both 
groups. In this dataset, meropenem resistance was observed only among DDST-negative isolates.
Conclusion: Among MDR uropathogenic Enterobacterales from a single tertiary-care hospital in Bangladesh, ciprofloxacin and 
cephalosporin resistance and phenotypic ESBL production were high. Findings support routine ESBL screening, local susceptibility 
surveillance, and antimicrobial stewardship, but should be interpreted within the study’s MDR-only, single-center scope.
Keywords: urinary tract infection, antimicrobial resistance, ESBL, multidrug-resistant Enterobacterales, double-disc synergy test, 
Bangladesh

Introduction
Urinary tract infections (UTIs) are among the most common bacterial infections worldwide and are a major cause of 
morbidity in both community and hospital settings. Uropathogenic Enterobacterales, particularly Escherichia coli and 
Klebsiella spp., are the predominant etiological agents of these infections.1 In Bangladesh, previous studies have 
similarly shown E. coli as the leading uropathogen, accounting for 51.6% of community-acquired UTI isolates in 
Dhaka and 45.24% of urinary isolates in southeastern Bangladesh, while Klebsiella spp. accounted for 12.1% and 
20.95% of isolates, respectively.2,3
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In recent decades, antimicrobial resistance among uropathogens has increased substantially, posing a significant 
global public health challenge. The emergence of multidrug-resistant (MDR) strains has complicated empirical treatment 
and is associated with increased morbidity, healthcare costs, and treatment failure.4 MDR is commonly defined as non- 
susceptibility to at least one agent in three or more antimicrobial categories.5 In low- and middle-income countries such 
as Bangladesh, resistance to commonly prescribed antibiotics, including ciprofloxacin and third-generation cephalospor
ins, has risen markedly.2 A recent tertiary-care hospital study from Dhaka reported that 71.19% of bacterial uropathogens 
were MDR and 84.27% were resistant to at least one antibiotic, with MDR detected in 73.90% of E. coli and 48.95% of 
Klebsiella spp. isolates.6 Another study among complicated UTI patients in Dhaka reported E. coli and K. pneumoniae as 
major pathogens, accounting for 49% and 25% of isolates, respectively.7 Although oral agents such as nitrofurantoin and 
fosfomycin remain important options for uncomplicated UTIs, antimicrobial selection should be guided by local 
susceptibility data and clinical context.

One of the key mechanisms of β-lactam resistance in Enterobacterales is the production of extended-spectrum β- 
lactamases (ESBLs), which hydrolyze a wide range of β-lactam antibiotics, including third-generation cephalosporins 
and aztreonam. Phenotypic detection of ESBL-producing organisms remains important in routine clinical microbiology 
laboratories because it helps guide antimicrobial therapy and infection control strategies. The double-disc synergy test 
(DDST) is a practical phenotypic method for ESBL detection, particularly in resource-limited settings, because it 
demonstrates enhancement of cephalosporin inhibition zones in the presence of clavulanate.8,9

Despite increasing reports of antimicrobial resistance among uropathogens in Bangladesh, focused data on phenotypic 
ESBL production and antimicrobial resistance patterns among MDR uropathogenic Enterobacterales remain limited. 
Therefore, this study aimed to determine antimicrobial resistance patterns and phenotypic ESBL production among MDR 
uropathogenic Enterobacterales isolated from urine specimens at a tertiary-care hospital in Bangladesh.

Materials and Methods
Study Design and Setting
This laboratory-based cross-sectional study was conducted in the Department of Microbiology and Immunology, 
Bangladesh Medical University (BMU), Dhaka, Bangladesh, after obtaining Institutional Review Board approval. 
Sample collection and laboratory testing for the present study were performed only after Institutional Review Board 
approval on 13 July 2025 and continued through September 2025. Data cleaning, analysis, and manuscript preparation 
were performed after completion of laboratory testing.

Study Isolates
A convenience sample of 122 eligible MDR uropathogenic Enterobacterales isolates recovered from urine specimens of 
patients with suspected urinary tract infections was included in the study. No random sampling was performed. Patients 
were considered to have suspected UTI when urine specimens were submitted to the microbiology laboratory for culture 
based on clinical suspicion of UTI and/or clinician request. Urine specimens were collected as part of routine hospital 
diagnostic procedures and were not collected specifically for the purpose of this study.

Significant bacteriuria was interpreted according to the routine diagnostic criteria of the microbiology laboratory. For 
clean-catch midstream urine specimens, significant bacteriuria was considered as bacterial growth of ≥105 colony- 
forming units (CFU)/mL. For catheterized or other non-midstream urine specimens, lower colony counts were interpreted 
according to the specimen type, clinical context, and routine laboratory protocol.

The study focused on Escherichia coli, Klebsiella spp., and Proteus spp. isolated from urine samples and identified 
as MDR Enterobacterales. Only one isolate per patient was included in the analysis to avoid duplication. When more 
than one eligible isolate was recovered from the same patient, the first eligible MDR Enterobacterales isolate was 
included.

Detailed patient-level demographic and clinical data, including age, sex, inpatient or outpatient status, originating 
department, complicated versus uncomplicated UTI, cystitis versus pyelonephritis, community-acquired versus hospital- 
associated infection, and polymicrobial infection details, were not available in the anonymized laboratory dataset.
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Bacterial Identification
Urine specimens were cultured on MacConkey agar and blood agar and incubated at 37°C for 24 hours. Bacterial isolates 
were identified using standard microbiological procedures based on colony morphology and conventional biochemical 
tests, including indole production, citrate utilization, urease production, motility testing, and Kligler iron agar reactions. 
These conventional microbiological methods were used in the routine laboratory workflow to identify Enterobacterales 
and differentiate them from non-Enterobacterales organisms.

Antimicrobial Susceptibility Testing
Antimicrobial susceptibility testing was performed by the Kirby–Bauer disk diffusion method on Mueller–Hinton agar. 
The antibiotic disks used for the final comparative resistance analysis included ciprofloxacin (5 µg), nalidixic acid 
(30 µg), ceftriaxone (30 µg), ceftazidime (30 µg), cefepime (30 µg), and meropenem (10 µg). Amikacin and gentamicin 
were also tested as part of the routine laboratory antimicrobial susceptibility testing panel and were used for MDR 
classification, but they were not included in the final comparative resistance tables. The six antibiotics summarized in the 
results were selected because they were consistently available as complete reportable data for all included isolates and 
represented quinolone, cephalosporin, and carbapenem agents of clinical relevance in the local setting. Zone diameters 
were interpreted according to CLSI 2024 criteria. Escherichia coli ATCC 25922 was used as the quality-control strain.10

Multidrug resistance was defined as non-susceptibility to at least one agent in three or more antimicrobial categories.5 

MDR classification was assigned using the complete routine laboratory antimicrobial susceptibility record for each 
isolate, rather than the six antibiotics summarized in the main resistance tables alone. The routine panel included 
quinolone, cephalosporin, carbapenem, and aminoglycoside agents, including amikacin and gentamicin. The final 
comparative resistance analysis focused on ciprofloxacin, nalidixic acid, ceftriaxone, ceftazidime, cefepime, meropenem, 
and phenotypic ESBL production because these were the core variables selected for the present study; the absence of 
detailed aminoglycoside results is acknowledged as a limitation.

Phenotypic Detection of ESBL Production
Phenotypic ESBL production was assessed using the double-disc synergy test (DDST). An amoxicillin-clavulanic acid 
disk was placed centrally on a Mueller–Hinton agar plate, and disks containing ceftazidime and ceftriaxone were placed 
20 mm away from the central disk, as previously described. Enhancement of the inhibition zone of either cephalosporin 
disk toward the clavulanate-containing disk was interpreted as ESBL production.9

Data Analysis
Data were entered and analyzed using statistical software (SPSS version 27). Frequencies and percentages of bacterial 
isolates, antimicrobial resistance patterns, and ESBL positivity were calculated using descriptive statistics. Exact 
binomial 95% confidence intervals were calculated for the main proportions, including organism distribution, antimi
crobial resistance rates, and ESBL positivity. No inferential statistical analysis was performed because the study was 
descriptive in design.

Results
Distribution of Isolates
Among the 122 MDR uropathogenic Enterobacterales isolates included in the study, Escherichia coli was the predomi
nant organism, accounting for 81/122 isolates (66.4%; 95% CI: 57.3–74.7%), followed by Klebsiella spp. with 38/122 
isolates (31.1%; 95% CI: 23.1–40.2%) and Proteus spp. with 3/122 isolates (2.5%; 95% CI: 0.5–7.0%) (Table 1).

Antimicrobial Resistance Pattern
The highest antimicrobial resistance rate among these MDR isolates was observed for nalidixic acid, with all isolates 
being resistant (122/122, 100.0%; 95% CI: 97.0–100.0%). High resistance rates were also observed for ceftazidime (117/ 
122, 95.9%; 95% CI: 90.7–98.7%), ceftriaxone (116/122, 95.1%; 95% CI: 89.6–98.2%), cefepime (113/122, 92.6%; 95% 
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CI: 86.5–96.6%), and ciprofloxacin (106/122, 86.9%; 95% CI: 79.6–92.3%). Meropenem resistance was detected in 27/ 
122 isolates (22.1%; 95% CI: 15.1–30.5%) (Table 2).

Species-wise analysis showed that ciprofloxacin resistance was observed in 70/81 Escherichia coli MDR isolates 
(86.4%), 34/38 Klebsiella spp. isolates (89.5%), and 2/3 Proteus spp. isolates (66.7%). Resistance to nalidixic acid was 
universal in all three species. Resistance to ceftriaxone and ceftazidime was particularly high among Escherichia coli and 
Klebsiella spp. isolates. Meropenem resistance was more frequent among Klebsiella spp. isolates (14/38, 36.8%) than 
Escherichia coli isolates (13/81, 16.0%), while no meropenem resistance was observed among Proteus spp. isolates (0/3) 
(Table 3).

Phenotypic Detection of ESBL Production
Phenotypic ESBL production was detected in 59/122 MDR isolates (48.4%; 95% CI: 39.2–57.6%) by the double-disc 
synergy test. Species-wise, ESBL production was observed in 43/81 Escherichia coli isolates (53.1%; 95% CI: 41.7– 
64.3%), 15/38 Klebsiella spp. isolates (39.5%; 95% CI: 24.0–56.6%), and 1/3 Proteus spp. isolates (33.3%; 95% CI: 0.8– 
90.6%) (Table 1).

When antimicrobial resistance was stratified by phenotypic ESBL status, resistance to ceftriaxone, ceftazidime, and 
cefepime was descriptively higher among DDST-positive isolates than DDST-negative isolates. All DDST-positive 
isolates were resistant to ceftriaxone and ceftazidime, and 58/59 (98.3%) were resistant to cefepime. Ciprofloxacin 
resistance was similarly high in DDST-positive and DDST-negative isolates. Meropenem resistance was observed only 
among DDST-negative isolates in this dataset (27/63, 42.9%) and was not detected among DDST-positive isolates (0/59, 
0.0%) (Table 4).

Table 1 Distribution of Multidrug-Resistant Uropathogenic Enterobacterales 
Isolates and Phenotypic ESBL Positivity (n = 122)

Organism Total Isolates, 
n (%)

95% CI DDST-Positive Isolates, 
n (%)

95% CI

Escherichia coli 81 (66.4) 57.3–74.7 43 (53.1) 41.7–64.3

Klebsiella spp. 38 (31.1) 23.1–40.2 15 (39.5) 24.0–56.6
Proteus spp. 3 (2.5) 0.5–7.0 1 (33.3) 0.8–90.6

Total 122 (100.0) – 59 (48.4) 39.2–57.6

Notes: ESBL positivity was determined by double-disc synergy test (DDST). Percentages in the DDST- 
positive column were calculated using the total number of isolates of each organism as the denominator. 
Abbreviation: CI, confidence interval.

Table 2 Overall Antimicrobial Resistance Profile of 
Multidrug-Resistant Uropathogenic Enterobacterales 
(n = 122)

Antibiotic Resistant Isolates, n (%) 95% CI

Nalidixic acid 122 (100.0) 97.0–100.0
Ciprofloxacin 106 (86.9) 79.6–92.3

Ceftriaxone 116 (95.1) 89.6–98.2

Ceftazidime 117 (95.9) 90.7–98.7
Cefepime 113 (92.6) 86.5–96.6

Meropenem 27 (22.1) 15.1–30.5

Note: Antimicrobial susceptibility results were interpreted according 
to Clinical and Laboratory Standards Institute (CLSI) 2024 guidelines. 
Abbreviation: CI, confidence interval.
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Discussion
The present study demonstrated a substantial burden of antimicrobial resistance among MDR uropathogenic 
Enterobacterales in a tertiary-care hospital in Bangladesh. Escherichia coli was the predominant isolate, followed by 
Klebsiella spp. and Proteus spp., consistent with the established epidemiology of urinary tract infections and previous 
reports from Bangladesh.1,2,6,7

This organism distribution is comparable with previous Bangladeshi studies, although the proportions differ accord
ing to study population, clinical setting, and inclusion criteria. A community-acquired UTI study from Dhaka reported 
E. coli as the predominant causative pathogen of community-acquired UTI in Dhaka, accounting for 51.6% of isolates, 
followed by Klebsiella spp. at 12.1%.2 A tertiary-care hospital study of complicated UTI patients in Dhaka reported 170 
culture-positive complicated UTI samples from a tertiary-care hospital in Dhaka, where E. coli accounted for 49% of 
isolates, followed by K. pneumoniae at 25% and P. aeruginosa at 10%.7 Similarly, a study from southeastern Bangladesh 
reported E. coli as the leading uropathogen, accounting for 45.24% of isolates, followed by Enterobacter spp. at 24.76% 
and Klebsiella spp. at 20.95%.3 In the present study, E. coli accounted for a higher proportion of isolates (66.4%), which 
may reflect the MDR-only Enterobacterales-focused inclusion criteria and the exclusion of non-Enterobacterales 
uropathogens.

The antimicrobial resistance patterns observed among these MDR isolates were particularly concerning. In the present 
MDR-only cohort, resistance was universal to nalidixic acid and was also very high to ceftazidime, ceftriaxone, 
cefepime, and ciprofloxacin, while meropenem resistance was detected in approximately one-fifth of isolates. These 
findings indicate that ciprofloxacin and extended-spectrum cephalosporins may have limited empirical value in MDR- 
enriched UTI settings. Similar concerns regarding resistance to quinolones, cephalosporins, and carbapenems have been 
reported in previous Bangladeshi studies and in regional data from North-East India, although direct comparison should 
consider differences in study population, isolate selection, and antimicrobial panels.2,3,6,7,11

Table 4 Antimicrobial Resistance According to Phenotypic ESBL 
Status Among MDR Uropathogenic Enterobacterales

Antibiotic ESBL-Positive, n/N (%) ESBL-Negative, n/N (%)

Ciprofloxacin 51/59 (86.4) 55/63 (87.3)

Nalidixic acid 59/59 (100.0) 63/63 (100.0)

Ceftriaxone 59/59 (100.0) 57/63 (90.5)
Ceftazidime 59/59 (100.0) 58/63 (92.1)

Cefepime 58/59 (98.3) 55/63 (87.3)

Meropenem 0/59 (0.0) 27/63 (42.9)

Notes: ESBL positivity was determined by the double-disc synergy test (DDST). 
Percentages were calculated using the total number of isolates in each ESBL-status 
group as the denominator. No inferential comparison was performed because the 
study was descriptive in design.

Table 3 Species-Wise Antimicrobial Resistance Profile of Multidrug-Resistant 
Uropathogenic Enterobacterales

Antibiotic Escherichia coli (n = 81), 
n (%)

Klebsiella spp. (n = 38), 
n (%)

Proteus spp. (n = 3), 
n (%)

Ciprofloxacin 70 (86.4) 34 (89.5) 2 (66.7)

Nalidixic acid 81 (100.0) 38 (100.0) 3 (100.0)
Ceftriaxone 81 (100.0) 34 (89.5) 1 (33.3)

Ceftazidime 81 (100.0) 35 (92.1) 1 (33.3)

Cefepime 79 (97.5) 34 (89.5) 0 (0.0)
Meropenem 13 (16.0) 14 (36.8) 0 (0.0)

Note: Species-wise percentages were calculated using the total number of isolates of each organism as the 
denominator.
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Compared with previous Bangladeshi studies that included broader urinary isolate populations, the resistance rates in 
the present MDR-only cohort were higher, particularly for cephalosporins and ciprofloxacin. A community-acquired UTI 
study from Dhaka reported that E. coli and Klebsiella spp. from community-acquired UTI were resistant to third- 
generation cephalosporins at 69% and 58%, respectively, fluoroquinolones at 69% and 53%, respectively, and carbape
nems at 5% and 9%, respectively.2 In contrast, the present MDR-only cohort showed resistance rates of 95.1% to 
ceftriaxone, 95.9% to ceftazidime, 92.6% to cefepime, 86.9% to ciprofloxacin, and 22.1% to meropenem. A tertiary-care 
hospital study from Dhaka also reported a high antimicrobial resistance burden in a tertiary-care hospital in Dhaka, with 
71.19% of bacterial uropathogens classified as MDR and 84.27% resistant to at least one antibiotic; MDR was reported in 
73.90% of E. coli and 48.95% of Klebsiella spp. isolates.6 These comparisons support the interpretation that the very 
high resistance rates in the present study reflect the MDR-only inclusion criterion rather than the overall resistance 
burden among all UTI isolates.

Comparable resistance concerns have also been reported regionally. In North-East India, a regional study reported 
resistance of more than 80% to third-generation cephalosporins and more than 45% to fluoroquinolones among clinical 
isolates; among third-generation cephalosporin-resistant isolates, 38% were ESBL producers only, 24% were MBL 
producers only, and 11% carried both ESBL and MBL genes.11 Therefore, the high cephalosporin and ciprofloxacin 
resistance observed in the present MDR-enriched cohort is consistent with broader South Asian resistance trends, while 
still requiring cautious interpretation because of differences in study design, antimicrobial panels, and isolate selection. 
Because the present study was restricted to MDR isolates, the resistance rates reported here should not be interpreted as 
representative of all uropathogens or all UTI patients.

Phenotypic ESBL production was identified in 48.4% of MDR isolates using the double-disc synergy test. This 
indicates that nearly half of the MDR uropathogenic Enterobacterales in this study showed phenotypic evidence of ESBL 
production. This finding is clinically significant and supports the role of ESBL production as a major contributor to 
cephalosporin resistance among urinary isolates. However, cephalosporin resistance may also be influenced by additional 
mechanisms that were not investigated in this study.

Stratification by phenotypic ESBL status showed that DDST-positive isolates had descriptively higher resistance to 
third- and fourth-generation cephalosporins than DDST-negative isolates. Resistance to ceftriaxone was observed in 
100.0% of DDST-positive isolates compared with 90.5% of DDST-negative isolates, while resistance to ceftazidime was 
observed in 100.0% and 92.1% of isolates, respectively. Cefepime resistance was also higher among DDST-positive 
isolates than DDST-negative isolates (98.3% vs 87.3%). These findings support the role of ESBL production as an 
important contributor to cephalosporin resistance in this MDR cohort. However, ciprofloxacin resistance was similarly 
high in DDST-positive and DDST-negative isolates (86.4% vs 87.3%), indicating that ciprofloxacin resistance was not 
limited to ESBL-producing isolates. Nalidixic acid resistance was universal in both groups (100.0% each). Notably, 
meropenem resistance was observed only among DDST-negative isolates (42.9%) and was not detected among DDST- 
positive isolates (0.0%), suggesting that meropenem resistance was unlikely to be explained by DDST-detected ESBL 
production alone and may involve other mechanisms requiring phenotypic or molecular carbapenemase confirmation.

The ESBL frequency observed in the present MDR-only cohort is comparable to some regional reports but lower than 
rates reported in highly resistance-enriched MDR populations. A UTI-based study reported phenotypic ESBL production 
in 34.2% of Enterobacteriaceae isolated from UTIs, with high resistance among ESBL-producing isolates to several 
fluoroquinolones, including nalidixic acid and ciprofloxacin.12 A tertiary-care hospital study from central India reported 
that E. coli was the most frequently isolated uropathogen (55.3%), followed by K. pneumoniae (23.0%); E. coli showed 
the highest ESBL production (41.6%), followed by P. aeruginosa (36.1%).13 In contrast, a resistance-enriched study from 
Egypt reported a markedly higher ESBL burden among MDR E. coli isolates from different clinical specimens in Egypt, 
with 89.4% ESBL production; the same study also reported MBL production among 64.8% of carbapenemase-producing 
isolates.14 These differences emphasize that ESBL prevalence is strongly influenced by study population, isolate 
selection, antimicrobial exposure, and whether the study includes all urinary isolates or only MDR or otherwise 
resistance-enriched subsets. Therefore, the 48.4% ESBL rate observed in the present study should not be compared 
directly with studies including all urinary isolates, but it supports the role of ESBL production as an important resistance 
mechanism among MDR Enterobacterales.
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In this study, ESBL-positive isolates were most frequently E. coli in absolute numbers, followed by Klebsiella spp., 
reflecting the overall distribution of isolates. Species-wise, phenotypic ESBL production was observed in 53.1% of 
E. coli, 39.5% of Klebsiella spp., and 33.3% of Proteus spp. isolates. Although E. coli accounted for most ESBL-positive 
isolates in absolute numbers, Klebsiella spp. remain clinically important because of their association with multidrug 
resistance and persistence in hospital environments under sustained antibiotic pressure. However, the very small number 
of Proteus spp. isolates in the present study limits meaningful interpretation of ESBL frequency in that organism group.

Meropenem resistance was observed in 22.1% of MDR isolates, with a higher rate among Klebsiella spp. than E. coli. 
This proportion was higher than the carbapenem resistance reported in a Dhaka community-acquired UTI study among 
broader community-acquired UTI isolates in Dhaka, where carbapenem resistance was 5% in E. coli and 9% in 
Klebsiella spp., again suggesting that the MDR-only inclusion criterion enriched the present cohort for resistant 
isolates.2 This finding is concerning because carbapenems are often regarded as last-resort agents for severe infections 
caused by resistant Gram-negative bacteria. However, meropenem resistance alone does not confirm carbapenemase 
production. Carbapenem resistance in Enterobacterales may result from carbapenemase production, porin loss combined 
with ESBL or AmpC β-lactamase activity, altered permeability, efflux mechanisms, or other resistance mechanisms. 
Because phenotypic carbapenemase confirmation, such as the modified carbapenem inactivation method (mCIM) or 
EDTA synergy testing, and molecular detection of carbapenemase genes, such as blaNDM, blaOXA-48-like, or blaKPC, were 
not performed, the mechanism of meropenem resistance could not be determined.10,15

These findings have important clinical and public health implications within the restricted scope of MDR uropatho
genic Enterobacterales. The high ciprofloxacin and cephalosporin resistance observed in these MDR isolates suggests 
that empirical treatment of UTIs in comparable tertiary-care settings should be guided by updated local susceptibility 
data rather than by conventional prescribing habits alone. In resource-limited settings, routine phenotypic ESBL 
screening by DDST remains valuable because it provides clinically actionable information and can support antibiotic 
stewardship and infection prevention programs.8,9 However, because oral agents such as nitrofurantoin and fosfomycin 
were not included in the final comparative resistance analysis, the present study cannot provide direct guidance regarding 
these important options for uncomplicated UTI treatment.

This study has several limitations. First, it was conducted at a single tertiary-care hospital and included only available 
eligible MDR Enterobacterales isolates from the post-approval study period; therefore, the findings should not be 
generalized to all urinary isolates, uropathogens, or UTI patients. Second, the anonymized laboratory dataset lacked 
detailed demographic and clinical data, including age, sex, inpatient or outpatient status, UTI classification, acquisition 
setting, and polymicrobial infection details. The total number of urine cultures, non-Enterobacterales isolates, and the 
proportion of Enterobacterales among all uropathogens were also unavailable. Third, although resistance patterns were 
stratified by phenotypic ESBL status, species-specific ESBL-stratified comparisons were limited by small subgroup sizes, 
particularly for Proteus spp., and no inferential analysis was performed. Fourth, the final comparative resistance analysis 
was limited to six consistently reportable agents and did not include nitrofurantoin, fosfomycin, folate-pathway 
inhibitors, or detailed aminoglycoside resistance results, although amikacin and gentamicin contributed to MDR 
classification. Fifth, carbapenemase production was not confirmed phenotypically or molecularly; therefore, the mechan
isms underlying meropenem resistance could not be determined. Finally, no formal sample size calculation was 
performed because of the descriptive design. Nonetheless, these findings provide useful local evidence on antimicrobial 
resistance and phenotypic ESBL production among MDR uropathogenic Enterobacterales in a tertiary-care setting in 
Bangladesh.

Conclusions
The present study demonstrated high ciprofloxacin and cephalosporin resistance, along with a considerable prevalence of 
phenotypic ESBL production, among MDR uropathogenic Enterobacterales isolated from urine specimens at a single 
tertiary-care hospital in Bangladesh. Meropenem resistance was also observed, particularly among Klebsiella spp.; 
however, carbapenemase production was not confirmed phenotypically or molecularly. These findings underscore the 
importance of routine phenotypic ESBL detection, updated local susceptibility surveillance, and strengthened antimi
crobial stewardship to improve empirical treatment decisions and reduce the spread of resistant uropathogens. Because 

Infection and Drug Resistance 2026:19                                                                                             https://doi.org/10.2147/IDR.S615697                                                                                                                                                                                                                                                                                                                                                                                                       7

Biswas et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



the study was restricted to MDR isolates from a single center, the findings should be interpreted cautiously and should 
not be generalized to all urinary isolates, all uropathogens, or all UTI patients.
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