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Abstract
Background: The global surge of carbapenem-resistant Gram-negative 
bacteria—particularly Klebsiella pneumoniae, Pseudomonas aeruginosa, 
and Escherichia coli—poses a major public health threat, especially in low- 
and middle-income countries like Bangladesh, where treatment options are 
limited.

Objective: This study aimed to assess the in vitro antimicrobial susceptibility 
of carbapenem-resistant K. pneumoniae, P. aeruginosa, and E. coli isolated 
from clinical specimens in a tertiary care hospital in Bangladesh, to inform 
antibiotic selection and infection control strategies.

Materials and Methods: Seventy-five non-duplicate carbapenem-resistant 
Gram-negative isolates were collected from urine, blood, wound swabs, 
sputum, tracheal aspirates, bronchoalveolar lavage, pus, throat swabs, 
tissue, and endotracheal tubes. Identification was performed using colony 
morphology on MacConkey and chromogenic agar, followed by standard 
biochemical tests. Antimicrobial susceptibility was determined using the 
Kirby-Bauer disk diffusion method in accordance with NCCLS guidelines.

Results: K. pneumoniae was the most prevalent (53.3%), followed by P. 
aeruginosa (34.7%) and E. coli (12%). Urine (18.66%), tracheal aspirates 
(16%), wound swabs (13.33%), and blood (13.33%) were the most common 
sources. Notably, all isolates showed 100% resistance to amoxicillin, 
cefuroxime, ciprofloxacin, and amikacin.

Conclusion: The high prevalence of multidrug-resistant K. pneumoniae, P. 
aeruginosa, and E. coli reflects a critical healthcare challenge in Bangladesh. 
These findings underscore the urgent need for robust antimicrobial stewardship, 
improved infection control practices, and nationwide surveillance to combat 
antimicrobial resistance.
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Introduction
Bacterial antimicrobial resistance (AMR), defined as the ability of bacteria 

to withstand the effects of antibiotics that were once effective against them, has 
become a major global public health challenge in the 21st century [1]. It has 
emerged as the leading cause of deaths from infectious diseases worldwide, 
with the highest burden observed in low- and middle-income countries (LMICs) 
[2]. In low- and middle-income countries (LMICs), the rising prevalence of 
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antimicrobial resistance (AMR) is driven by a combination 
of structural and systemic challenges. These include strained 
healthcare infrastructure, limited availability of diagnostic 
tools, high population density, poor access to clean water and 
adequate sanitation, and insufficient regulation of antibiotic 
distribution and usage [3]. Accurate information on the scale of 
the bacterial antimicrobial resistance (AMR) burden, regional 
trends, and the predominant pathogen–drug combinations is 
critical for guiding effective interventions. Without urgent 
action, the ongoing spread of AMR could substantially 
increase the lethality of many bacterial infections in the future 
[2]. Extended-spectrum beta-lactamase (ESBL)-producing 
Enterobacterales, carbapenem-resistant Enterobacterales 
(CRE), and methicillin-resistant Staphylococcus aureus 
(MRSA) are among the most clinically significant antibiotic-
resistant pathogens, posing serious challenges to treatment 
and infection control [4-7]. Due to the scarcity of effective 
therapeutic options for infections caused by these organisms, 
both the U.S. Centers for Disease Control and Prevention 
(CDC) and the World Health Organization (WHO) have
designated them as high-priority pathogens [8,9].

A major contributing factor to the current antimicrobial 
resistance crisis is the excessive and inappropriate use of 
antibiotics across multiple sectors, particularly in clinical 
settings, as well as in agriculture, animal husbandry, and 
the food production system [10]. Antimicrobial resistance 
(AMR), often described as the 'Silent Pandemic,' represents 
an urgent global health threat that requires immediate 
and effective action. It must be addressed as a present and 
escalating crisis, rather than being viewed as a challenge of the 
future [11]. In the absence of effective prevention and control 
strategies, antimicrobial resistance (AMR) is projected to 
become the leading cause of mortality worldwide by 2050 
[12]. Global estimates indicate that antimicrobial resistance 
(AMR) was directly responsible for over 1.2 million deaths in 
2019. If effective measures are not implemented, this number 
is projected to rise to around 10 million deaths annually by 
2050 [12].

In response to the growing threat of antimicrobial resistance 
(AMR), various global health organizations and national 
governments have initiated efforts to address the issue. A 
key strategy is the 'One Health' approach, which emphasizes 
the need for coordinated, cross-sectoral collaboration at the 
global level. This approach engages multiple disciplines, 
including human health, veterinary medicine, agriculture, 
and environmental sciences. Organizations such as the Food 
and Agriculture Organization of the United Nations (FAO) 
and the World Organization for Animal Health (WOAH, 
formerly OIE) play critical roles by contributing their 
sector-specific expertise while working jointly to mitigate 
the impact of AMR [13]. Additionally, the World Health 
Organization (WHO) developed the Global Action Plan 

on Antimicrobial Resistance (GAP-AMR) as a strategic 
framework to address AMR. To support its implementation, 
WHO also launched the Global Antimicrobial Resistance and 
Use Surveillance System (GLASS), aimed at strengthening 
data collection and addressing knowledge gaps critical to 
achieving the objectives of the GAP-AMR. [14]. Among 
the various recently introduced strategies, enhancing public 
awareness of the antimicrobial resistance (AMR) pandemic 
stands out as a particularly effective preventative measure, 
necessitating clear and consistent communication with all 
relevant stakeholders [15].

The development of antimicrobial agents represents one 
of the most significant advancements in medical treatment. 
The advent of these drugs has played a crucial role in 
controlling infectious diseases and substantially lowering 
mortality rates, which were once the leading cause of death 
worldwide [16]. Since the introduction of the first antibiotic 
in 1910, average human life expectancy has increased by 
approximately 23 years [17]. Since then, more than 150 new 
antibiotics have been developed; however, their extensive 
and often inappropriate use has contributed to the emergence 
of increased resistance, including multidrug-resistant strains 
commonly referred to as 'superbugs.' This rise in resistance 
has led to higher mortality rates, primarily due to reduced 
clinical effectiveness associated with antibiotic misuse [18]. 
Antimicrobial resistance (AMR) refers to the ability of 
microorganisms—including viruses, parasites, fungi, and 
bacteria—to withstand antimicrobial treatments. Among 
these, bacterial antibiotic resistance poses a particularly serious 
challenge because bacteria can rapidly develop resistance to 
newly introduced antibiotics used to treat infections) [19]. An 
effective surveillance is critical for monitoring the prevalence 
of antimicrobial-resistant pathogens and for assessing 
the impact of interventions aimed at controlling their 
dissemination. Several studies have utilized surveillance data 
to quantify the burden of antimicrobial resistance (AMR) at 
national and international levels. As an illustration, the U.S. 
Centers for Disease Control and Prevention (CDC) released a 
2019 report estimating infections and deaths associated with 
18 AMR threats in the United States [20]. Similarly, Cassini 
et al. assessed the impact of eight bacterial pathogens and 
16 pathogens–antibiotic combinations across the European 
Union (EU) and European Economic Area between 2007 
and 2015 [21]. In Thailand, the burden of multidrug-
resistant infections caused by six bacterial species in 2010 
[22]. Additionally, an estimated global incidence rates of 
Escherichia coli and Klebsiella pneumoniae resistant to 
third-generation cephalosporins and carbapenems across 193 
countries in 2014 [23].However, surveillance systems that 
depend primarily on clinically diagnosed infections may not 
accurately reflect the true burden of antimicrobial resistance 
(AMR), as they can be significantly influenced by factors 



Mst. Ferdus J, et al., Fortune J Health Sci 2025
DOI:10.26502/fjhs.338

Citation:	Mst. Junnatul Ferdus, Sanjida Khondokar Setu, Abu Naser Ibne Satter, Samia Afreen Khan, Sharmin Shanjana, Sazzad Bin Shahid. 
Resistance Profiles of Klebsiella pneumoniae, Pseudomonas aeruginosa, and Escherichia coli in various Clinical Specimens: A 
One-Year Clinical Surveillance at a Tertiary care Hospital in Bangladesh. Fortune Journal of Health Sciences    8 (2025): 782-790.

Volume 8 • Issue 3 784 

such as healthcare-seeking behaviors and the accessibility 
and affordability of diagnostic services [24].

This study aimed to determine the prevalence of resistance 
among common Enterobacterales and non-fermenting Gram-
negative bacteria from various clinical isolates from both 
hospitalized patients and community-dwelling adults in 
Bangladesh.

Materials and Methods
This cross-sectional observational study was conducted 

over a one-year period, from March 2024 to February 2025, 
at a large academic medical center in Dhaka, Bangladesh. 
The study was approved by the Institutional Review Board of 
Bangabandhu Sheikh Mujib Medical University (BSMMU) 
(IRB Registration number: 5069). The primary objective 
was to assess the prevalence and characteristics of infections 
caused by carbapenem-resistant Gram-negative organisms 
(CR-GNOs) among both hospitalized patients and individuals 
residing in the community. Patients of all ages who were 
diagnosed with infections caused by CR-GNOs were 
included in the study. Clinical specimens were collected from 
75 patients meeting the inclusion criteria. These specimens 
included various sample types such as urine, blood, sputum, 
wound swabs, and other relevant clinical materials, as 
requested by treating physicians. All samples were processed 
in the clinical microbiology laboratory of the medical center. 
Initial culture of specimens was performed by inoculating 
them onto MacConkey agar and chromogenic agar media 
to promote the growth of Gram-negative organisms and 
facilitate preliminary differentiation. Following incubation, 
bacterial colonies suggestive of Gram-negative pathogens 
were subjected to further analysis. Species identification and 
antimicrobial susceptibility testing were carried out using the 
Kirby-Bauer disc diffusion method, in accordance with the 
Clinical and Laboratory Standards Institute (CLSI) guidelines 

[25]. Carbapenem resistance was determined based on 
zone diameters for carbapenem-class antibiotics, including 
imipenem and meropenem. Isolates that demonstrated 
reduced susceptibility or resistance were categorized as 
carbapenem-resistant according to CLSI [25]. Quality control 
strains (Escherichia coli ATTCC- 25922) were used during 
susceptibility testing to ensure accuracy and reliability of 
results. Data from both hospital and community-acquired 
infections were analyzed to understand the distribution and 
resistance patterns of CR-GNOs in different clinical contexts. 
Carbapenem sensitive isolates and grossly contaminated 
sample were excluded from the study.

Results
The incidence of carbapenem-resistant Enterobacterales 

(CRE) among clinical isolates obtained from patients in 
tertiary care hospitals was assessed over a one-year period. A 
total of 195 clinical specimens were initially deemed eligible 
for screening. Following the application of exclusion criteria, 
75 samples were confirmed to harbor carbapenem-resistant 
Gram-negative bacteria (CR-GNB) and were included in the 
final analysis. Among the 75 CR-GNB isolates, Klebsiella 
pneumoniae were the most frequently identified, accounting 
for 40 cases (53.33%). This was followed by Pseudomonas 
aeruginosa with 26 isolates (34.66%), and Escherichia coli 
with 9 isolates (12%). These findings are illustrated in Figure 
1. The predominance of Klebsiella pneumoniae highlights its
significant role in carbapenem resistance within both hospital
and community-acquired infections. The high frequency
of Pseudomonas aeruginosa also reflects its intrinsic and
acquired resistance mechanisms, contributing to therapeutic
challenges. The relatively lower incidence of resistant
Escherichia coli may suggest variation in resistance patterns
based on local antimicrobial use and infection control
practices.

Figure 1: Frequency of different species among isolated carbapenem resistant GNB
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The majority of carbapenem-resistant Gram-negative 
bacteria (CR-GNB) were isolated from urine samples, 
accounting for 14 cases (18.66%), followed by tracheal 
aspirates with 12 isolates (16%). Wound swabs and blood 
each contributed 10 (13.33%), while sputum samples 
yielded 9 (12%). Bronchoalveolar lavage and pus samples 
each accounted for 6 (8%), followed by throat swabs with 5 
(6.66%), tissue samples with 2 (2.66%), and a single isolate 
from an endotracheal tube (1.33%).

Klebsiella pneumoniae, the most commonly isolated CR-
GNB, were predominantly recovered from blood (10 isolates, 
25%), sputum (9, 22.5%), and tracheal aspirates (8, 20%). 
Other sources included wound swabs (5, 12.5%), urine (4, 
10%), throat swabs (3, 7.5%), and pus (1, 2.5%). Among 
the nine carbapenem-resistant Escherichia coli isolates, the 
majority (7, 77.77%) were recovered from urine samples, 
with one isolate each from wound swab and pus (11.11%). Of 
the 26 Pseudomonas aeruginosa. isolates, bronchoalveolar 
lavage was the most common source (6, 23.07%), followed 
by tracheal aspirate, pus, and wound swabs with 4 isolates 
each (15.38%). Additionally, two isolates each (7.69%) 
were obtained from throat swabs and tissue, and one isolate 
(3.84%) from an endotracheal tube. Detailed distribution is 
shown in Table 1.

Antimicrobial susceptibility testing of carbapenem-
resistant Gram-negative bacterial isolates was performed 
using the Kirby-Bauer disc diffusion method in accordance 
with CLSI guidelines. Table 2 summarizes the resistance 

profiles observed among different bacterial genera. Among 
the 49 carbapenem-resistant Enterobacterales isolates, 
the highest levels of resistance were recorded against 
amoxicillin, cefuroxime, and ciprofloxacin, with all isolates 
(100%) exhibiting complete resistance to these agents. 
Resistance was also notably high against gentamicin 
(97.5%), ceftriaxone (95%), amikacin (90%), and cefotaxime 
(88.88%). In contrast, netilmicin showed the lowest 
resistance rate among this group, with only 22.22% of 
isolates being resistant. Specifically, all isolates of Klebsiella 
pneumoniae (n = 40, 100%) demonstrated complete 
resistance to ciprofloxacin, highlighting a concerning trend 
of resistance to fluoroquinolones. Similarly, all Escherichia 
coli isolates (n = 9, 100%) were found to be resistant to both 
amoxicillin and cefuroxime. In the group of carbapenem-
resistant non-fermenters, Pseudomonas aeruginosa (n = 
26) showed a distinct resistance pattern. All isolates (100%)
were resistant to amikacin, suggesting limited effectiveness
of aminoglycosides against these organisms. Additionally, a
high proportion of isolates (n = 22, 84.62%) were resistant to
ciprofloxacin and ceftazidime. Resistance to Cefepime was
observed in 18 isolates (69.23%), while netilmicin resistance
was comparatively lower, found in 14 isolates (44.66%). These 
findings underscore the significant therapeutic challenges
posed by CR-GNB, especially given the high resistance
rates to commonly used antibiotics. The data emphasize the
urgent need for robust antimicrobial stewardship programs
and the development of novel therapeutic options to manage
infections caused by these multidrug-resistant pathogens.

Clinical specimen
Carbapenem resistance gram negative bacteria

Klebsiella 
pneumoniae n (%) Escherichia coli n (%) Pseudomonas 

aeruginosa n (%) Total n (%)

Urine 4 (10) 7 (77.77) 3 (11.53) 14 (18.66)

Wound swab 5 (12.5) 1 (11.11) 4 (15.38) 10 (13.33)

Broncho alveolar lavage 0 (0.0) 0 (0.0) 6(23.07) 6 (8)

Tracheal aspirate 8 (20) 0 (0.0) 4 (15.38) 12 (16)

Throat swab 3 (7.5) 0 (0.0) 2 (7.69) 5 (6.66)

Sputum 9 (22.5) 0 (0.0) 0 (0.0) 9 (12)

Blood 10 (25) 0 (0.0) 0 (0.0) 10 (13.33)

Tissue 0 (0.0) 0 (0.00 2 (7.69) 2 (2.66)

ET tube 0 (0.0) 0 (0.0) 1 (3.84) 1 (1.33)

Pus 1 (2.5) 1 (11.11) 4 (15.38) 6 (8)

Total 40 (53.33) 9 (12) 26 (34.66) 75 (100)

*CR-GNB: Carbapenem resistant gram-negative bacteria.

Table 1: Distribution of CR-GNB in different clinical isolates (n = 75).
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Discussion
In 2019, antimicrobial resistance (AMR) was associated 

with a substantial global health burden. An estimated 4.95 
million deaths (95% uncertainty interval [UI]: 3.62–6.57 
million) were linked to drug-resistant infections, including 
1.27 million deaths (95% UI: 0.911–1.71 million) that were 
directly attributable to resistance across 88 pathogens–
antibiotic combinations. These findings highlight AMR 
as a major contributor to global mortality, underscoring 
its significance as a critical public health concern on par 
with other leading infectious disease threats. [26]. By all 
available measures, bacterial antimicrobial resistance (AMR) 
represents one of the foremost global health challenges of 
the 21st century [27]. All six of the predominant bacterial 
pathogens contributing to the global burden of antimicrobial 
resistance (AMR) in 2019—Escherichia coli, Staphylococcus 
aureus, Klebsiella pneumoniae, Streptococcus pneumoniae, 
Acinetobacter baumannii, and Pseudomonas aeruginosa—
have been classified as priority pathogens by the World 
Health Organization (WHO) due to their significant threat to 
public health and limited treatment options [28]. Although 
Klebsiella pneumoniae has been identified as an important 
pathogen causing a series of infections, including sepsis, 
pneumonia and urinary tract infections for many years; high 
healthcare costs, treatment failures, and high mortality rates 
in these infections have been increasingly reported in recent 
years, especially due to increasing carbapenem resistance 
[29].

Our study assessed the prevalence of antimicrobial 
resistance (AMR) among carbapenem-resistant Klebsiella 
pneumoniae, Escherichia coli, and Pseudomonas aeruginosa 
isolated from various clinical specimens collected in an urban 

setting in Bangladesh. Among all sample types, urine was 
the most commonly submitted, indicating a high burden of 
urinary tract infections associated with resistant pathogens. 
Klebsiella pneumoniae was the most frequently isolated 
organism, underscoring its critical role in the AMR landscape 
of Bangladesh. Notably, multidrug resistance (MDR) was 
more prevalent among non-fermenting Gram-negative bacilli, 
such as Pseudomonas aeruginosa, compared to members of 
the Enterobacterales order.

Our findings indicate that the distribution of carbapenem-
resistant Gram-negative bacteria (CR-GNB) among 75 
isolates. Of these, Klebsiella pneumoniae were the most 
frequently isolated pathogens, accounting for 53.33%, 
followed by Pseudomonas aeruginosa 34.66% and 
Escherichia coli 12% (Figure-1). Similar trends have been 
reported in earlier studies from Bangladesh, where Klebsiella 
pneumoniae emerged as the most frequently isolated 
CR-GNB [30]. This distribution mirrors data from other 
studies, where Klebsiella pneumoniae and Escherichia coli 
have consistently been the dominant carbapenem-resistant 
Enterobacterales, comprising 60.4% and 17.6% of isolates, 
respectively [31] further confirmed this trend, identifying 
Klebsiella pneumoniae as the most frequently isolated CR-
GNB [32,33]. The increasing prevalence of Klebsiella 
pneumoniae in clinical settings highlights its growing role in 
the global AMR crisis.

Carbapenem-resistant Gram-negative bacteria (CR-GNB) 
were most frequently isolated from urine samples, followed 
by tracheal aspirates, wound swabs, blood, and sputum. 
Multiple studies conducted in India have demonstrated that 
urine is the most common source of carbapenem-resistant 
Enterobacterales (CRE), with lower prevalence noted in 

Antimicrobial agents Klebsiella pneumoniae n (%) Escherichia coli n (%) Pseudomonas 
aeruginosa n (%) Total n (%) 

Amoxicillin 34 (85%) 9 (100%) NA 43(87.76%) 

Cotrimoxazole 39 (97.5%) 8 (88.88%) NA 47(95.92%) 

Ciprofloxacin 40 (100%) 7 (77.77%) 22 (84.62%) 69 (92%) 

Ceftriaxone 38 (95%) 8 (88.88%) NA 46 (93.88%) 

Gentamicin 39 (97.5%) 6 (66.66%) NA 45 (91.84%) 

Amoxicillin-clavulanic acid 32 (80%) 4 (44.44%) NA 36 (73.47%) 

Cefotaxime 31 (77.5%) 8 (88.88%) NA 39 (79.59%) 

Ceftazidime 32 (80%) 7 (77.77%) 22 (84.62%) 41 (54.67%) 

Cefuroxime 34 (85%) 9 (100%)        NA 43 (87.75%)

Cefepime 15 (37.5%) 4 (44.44%) 18 (69.23%) 37 (49.33%) 

Amikacin 36 (90%) 5 (55.55%) 26 (100%) 65 (86.67%) 

Aztreonam 15 (37.5%) 5 (55.55%) NA 20 (40.82%) 

Netilmicin 8 (20%) 2 (22.22%) 14 (44.66%) 24 (32%) 

Table 2: Antimicrobial resistant pattern of CR-GNB by disc diffusion method (n=75).
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respiratory specimens and bloodstream infections [34,35]. 
Among Klebsiella pneumoniae isolates, the majority were 
recovered from blood samples, followed by sputum, tracheal 
aspirates, wound swabs, and urine, indicating their diverse 
clinical distribution. Study in New Delhi identified urine as 
the most frequently submitted clinical specimen, accounting 
for 29.33% of all samples. However, the highest burden of 
carbapenem-resistant Enterobacteriaceae (CRE) was observed 
in blood specimens, highlighting a significant concern 
for bloodstream infections caused by multidrug-resistant 
organisms [36]. Seven out of nine isolates of Escherichia 
coli were cultured from urine (Table-1) samples, suggesting 
a predominant association with urinary tract infections. 
Among culture-confirmed cases of urinary tract infections 
(UTIs), Escherichia coli was the most frequently isolated 
pathogen, accounting for 56% (1994 out of 3558 cases) 
[37]. Current study revealed, the majority of Pseudomonas 
aeruginosa isolates were obtained from bronchoalveolar 
lavage (BAL) fluid, indicating a strong correlation with 
lower respiratory tract infections. This distribution pattern 
underscores the organism's significant role in pulmonary 
infection. Pseudomonas aeruginosa was most frequently 
isolated from respiratory specimens (25.8%), followed 
closely by urine (22.5%) and wound swabs (22.5%). Study 
highlights the organism’s prominent role in lower respiratory 
tract infections [31], However, dissimilarity also documented 
in which Pseudomonas aeruginosa was commonly from 
urine samples (37.2%), followed by sputum (30.2%), pus 
(25.6%), and blood (4.66%) [38]. Such inconsistencies 
may be explained by differences in patient demographics, 
clinical settings, specimen collection methods, and local 
antimicrobial prescribing practices. For instance, a study 
conducted in a tertiary care hospital in Nepal found that 
Pseudomonas aeruginosa was most commonly isolated from 
urine specimens, followed by pus and sputum samples. This 
distribution pattern likely reflects differences in institutional 
workflows, patient case mix, and infection control practices 
specific to that healthcare setting [39].

The antimicrobial resistance profiles of 
carbapenem‑resistant Gram‑negative bacilli (CR‑GNB), 
assessed via the Kirby–Bauer disc diffusion method, revealed 
critically high resistance rates among Enterobacteriaceae. 
Among 49 CRE isolates, there was complete resistance 
(100%) to amoxicillin, cefuroxime, and ciprofloxacin. 
Substantial resistance was also seen against gentamicin 
(97.5%), ceftriaxone (95%), amikacin (90%), and cefotaxime 
(88.9%), while netilmicin exhibited the lowest resistance rate 
at 22.2%. In particular, all Klebsiella pneumoniae isolates were 
resistant to ciprofloxacin. These findings align with recent 
regional studies reporting nearly universal resistance among 
carbapenem‑resistant Klebsiella pneumoniae to β‑lactam 
and β‑lactam/β‑lactamase inhibitor combinations, including 

amoxicillin‑clavulanic acid (>96%) and cephalosporins 
(93–98%) [40,41]. Aminoglycoside resistance, while also 
high in carbapenem resistance Klebsiella pneumoniae 
(CRKP), typically remains lower for gentamicin relative to 
ciprofloxacin, although rates exceed 85% in many reports 
[42]. All Escherichia coli isolates in the current study 
demonstrated complete resistance (100%) to both amoxicillin 
and cefuroxime, consistent with findings from a tertiary‑level 
hospital in Dhaka, where Escherichia coli isolates from 
urinary tract infection patients exhibited absolute resistance 
to these agents (Amoxicillin 100%, Cefuroxime 100%) [43]. 
This pervasive resistance profile underscores the prevalence 
of β‑lactamase–mediated structural inactivation of these 
antibiotics, and aligns with regional antimicrobial resistance 
trends where extended-spectrum β‑lactamase (ESBL)–
producing Escherichia coli strains are dominant and confer 
high-level resistance to penicillins and early-generation 
cephalosporins [44]. Among carbapenem-resistant non-
fermenters, all Pseudomonas aeruginosa. isolates exhibited 
resistance to amikacin. Additionally, 22 out of 26 isolates 
(≈85%) were resistant to both ciprofloxacin and ceftazidime, 
indicating extensive multi-drug resistance among these 
critical pathogens. This finding is consistent with surveillance 
data from Bangladesh, where environmental Pseudomonas 
aeruginosa showed 92% resistance to amikacin and 62% 
to ciprofloxacin [45], while clinical isolates demonstrated 
high resistance to ceftazidime (68%) and ciprofloxacin 
(74%) [46]. A broader review spanning 2006–2024 reported 
resistance rates exceeding 60% for fluoroquinolones and 
cephalosporins, with aminoglycoside resistance often 
surpassing 50% [47]. Another studies found ceftazidime and 
ciprofloxacin resistance rates of 100% and 83%, respectively 
[48]. All it highlights a significant challenge in treating 
Pseudomonas-related infections and support the need for 
robust antimicrobial stewardship, local resistance monitoring, 
and exploration of alternative agents like polymyxins or 
novel β-lactamase inhibitors to guide effective treatment 
strategies [49]. These trends underscore the growing threat of 
multidrug-resistant organisms (MDROs) in clinical settings, 
emphasizing the urgent need for effective antimicrobial 
stewardship and stringent infection control practices to curb 
resistance spread and ensure therapeutic efficacy [50,51].

Conclusion
The rise of carbapenem-resistant Gram-negative bacilli 

(CR-GNB), especially Enterobacteriaceae and Pseudomonas 
aeruginosa, poses a serious clinical threat due to their 
multidrug resistance. This study revealed high resistance 
to key antibiotics, including amikacin, ciprofloxacin, and 
ceftazidime, with Pseudomonas aeruginosa showing 
complete amikacin resistance. These findings align with 
global antimicrobial resistance trends, driven by antibiotic 
misuse and poor infection control. Immediate implementation 
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of antimicrobial stewardship, infection prevention, and 
local antibiogram-guided therapy is crucial. Continuous 
surveillance and coordinated policy and clinical actions are 
essential to curb the spread of CR-GNB and preserve the 
efficacy of existing antibiotics for future clinical use.
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