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Abstract

Introduction: At present, antibiotic resistance is recognized as one of the major global threats to human
health. The clinical importance of Acinetobacter baumannii is due to its ability to acquire and transmit
antibiotic resistance factors. Resistance genes, such as class D B-lactamases (oxacillinases), enable A.
baumannii to resist the effects of several antibiotic families. The aim of this study was to investigate the
antibiotic resistance pattern and estimate the prevalence of the resistance genes blaOXA-23 and blaOXA-
51 in A. baumannii isolates obtained from hospitalized patients in a hospital in Tehran Province.
Materials and Methods: In this study, 60 A. baumannii isolates were collected from hospitalized patients
in a teaching hospital in Tehran Province in 2024. Following biochemical tests for final bacterial
identification, the antibiotic susceptibility of isolates against 12 antibiotics was determined using the agar
disk diffusion method. Colistin susceptibility was also evaluated using the disk diffusion method. Then,
the prevalence of antibiotic resistance genes blaOXA-23 and blaOXA-51 was assessed by PCR. Results:
In this study, among 60 isolates, the highest observed susceptibility was to colistin with 3.3% resistance,
while the highest resistance (100%) was to imipenem, cefepime, cefotaxime, piperacillin—tazobactam, and
ciprofloxacin. The prevalence of blaOXA-23 and blaOXA-51 was 81.6% and 100%, respectively.
Conclusion: The increase in antibiotic resistance and widespread prevalence of resistance genes have
caused serious concerns. Effective infection control and prevention of the spread of drug-resistant
bacteria require precise drug prescription management and timely identification of resistant isolates.
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Introduction

We are currently facing a critical era in clinical microbiology, where Acinetobacter baumannii has emerged as one
of the most challenging pathogens to treat. This bacterium is more than just a simple hospital germ; it is a highly
resilient organism that can survive in extremely hostile environments. Its ability to persist on hospital surfaces —
such as ventilators and bed rails— for weeks on end makes it a constant threat to patient safety, especially in
intensive care units.

Given the rapid global spread of carbapenem-resistant A. baumannii and the limited new antibiotics in
development, understanding local resistance patterns has become crucial for tailoring effective infection-control
strategies. According to the World Health Organization (WHO), this pathogen is now classified as a critical
priority, underscoring the urgent need for regional surveillance studies.

What makes this pathogen truly remarkable, yet dangerous, is its genetic adaptability. It effectively acts as a
reservoir for resistance genes, which it can acquire and disseminate with relative ease. Among its many weapons,
the carbapenem-hydrolyzing oxacillinases (OXAs) are the most significant. The blaOXA-51 gene is an intrinsic
part of its genome, helping us identify the species, while the acquired blaOXA-23 gene is the primary reason why
our most powerful antibiotics—carbapenems—are failing. In this study, we set out to map the prevalence of these
genes and the resistance patterns in a major teaching hospital in Tehran, providing a necessary update on the local
epidemiological situation.

Materials & Methods

For this research (Ethics Code: IR.IAU.PS.REC.1403.577), we analyzed 60 clinical isolates of A. baumannii.
These samples were recovered from patients hospitalized in different wards, including the ICU and surgical units.
The sources were diverse, ranging from respiratory secretions to blood and wound infections. We didn't just rely
on automated identification; instead, we used a series of classic biochemical tests to confirm each isolate. This
tests included checking for oxidase negativity, catalase positivity, and specific patterns of sugar and citrate
utilization.

To determine which antibiotics remain effective, we performed the Kirby-Bauer disk diffusion test, following the
2023 CLSI guidelines to ensure the accuracy and relevance of our results. Our panel included 12 different
antibiotics, such as imipenem, ciprofloxacin, and amikacin. Of particular interest was colistin, often considered
the last line of treatment for clinicians. On the molecular level, we extracted DNA from all 60 isolates and used
PCR to detect the presence of the blaOXA-51 and blaOXA-23 genes. We visualized the PCR products using gel
electrophoresis, specifically looking for the characteristic bands at 353 bp and 501 bp that confirm the presence of
these resistance markers.

Results

Our study included 37 men (61.67%) and 23 women. A major finding was that the majority of the bacterial
isolates (65%) originated from respiratory samples, with the Surgical ICU (SICU) being the most common site of
infection, accounting for 21.6% of the cases. Molecular analysis revealed that all isolates (100%) carried the
blaOXA-51 gene, confirming their identification as A. baumannii.

The resistance patterns we found were quite striking. All 60 isolates (100%) exhibited complete resistant to
imipenem, cefepime, and ciprofloxacin, indicating that these standard treatments are effectively ineffective against
the strains circulating in this hospital. In contrast, colistin showed a markedly different profile—96.7% of the
isolates remained susceptible, although two isolates (3.3%) had already developed resistance. Moreover, 81.6% of
the strains carried the blaOXA-23 gene. Statistical analysis revealed that the presence of this gene was not
associated with the patient’s gender or hospital ward (P > 0.05).

Discussion of Results & Conclusions

The high number of respiratory isolates and the concentration of cases in the ICU reflect a pattern observed in
many hospitals worldwide. These units constitute high-pressure environments where extensive antibiotic use and
invasive devices, such as ventilators, create ideal conditions for resistant bacteria to thrive. The 100% resistance
rate to carbapenems represents a major clinical concern. This resistance is strongly associated with the high
prevalence of the blaOXA-23 gene, detected in over 80% of our isolates. Similar levels of resistance have been
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reported in other regions of Iran, suggesting that these resistant clones are now firmly established within the
national healthcare system.

The clinical implications of such extensive carbapenem resistance are profound, often leading to prolonged
hospital stays, increased treatment costs, and higher mortality rates. In many cases, these infections result in
hospitalizations that extend by several weeks, placing a significant strain on healthcare resources and further
increasing the risk of secondary infections.

Furthermore, the management of such cases often requires turning to more expensive and specialized antibiotics,
which may have more complex administration protocols.

Consequently, the overall treatment costs escalate significantly, placing a substantial burden on both patients and
healthcare systems. Tragically, the increased difficulty in treating these infections correlates directly with higher
mortality rate among affected patients, underscoring the urgency implementing effective control strategies.
Strengthening antimicrobial stewardship programs and implementing routine molecular screening may help
reduce further spread.

While the efficacy of colistin for most patients remains encouraging, the emergence of even a small proportion of
resistance (3.3%) constitutes a warning that cannot be disregarded. It should be noted that disk diffusion methods
for colistin possess limitations, yet they still provide a vital early warning sign. The widespread presence of
blaOXA-23 suggests that this resistance mechanism has become endemic within the hospital environment. These
findings indicate an urgent need for improved infection control. Beyond the discovery of new drugs, this includes
enhancing hand hygiene, ensuring more meticulous sterilization of equipment in the ICU, and adopting a more
structured approach to antibiotic prescribing.

In conclusion, our study shows that carbapenem-resistant A. baumannii (CRAB) is a severe threat in this Tehran
hospital. Given the presence of the blaOXA-23 gene in the vast majority of isolates and the failure of standard
drugs, our therapeutic options are limited. We must prioritize colistin as a last-resort drug and implement
significantly stricter molecular surveillance to track these resistant strains before further outbreaks occur.
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the percentage (and count) of samples, and bars are arranged in descending order Abbreviations: BAL, Bronchoalveolar
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Figure 3. Antimicrobial resistance pattern of Acinetobacter baumannii isolates. Values on the chart indicate the resistance
percentage (n=60), and bars are arranged in descending order. Abbreviations: IPM, Imipenem; FEP, Cefepime; CTX,
Cefotaxime; TZP, Piperacillin/Tazobactam; CAZ, Ceftazidime; AK, Amikacin; GEN, Gentamicin; CIP, Ciprofloxacin; TET,
Tetracycline; SAM, Ampicillin/Sulbactam; SXT, Trimethoprim-Sulfamethoxazole; DOX, Doxycycline; COL, Colistin.
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Figure 1. Agarose gel electrophoresis (1.5%) of PCR products. (a) Amplification of blaOXA-51 gene at 353 bp and (b)

identification of blaOXA-23 gene at 501 bp. M: 50 bp molecular weight marker (DNA Ladder); NTC: Negative control; PTC:
Positive control.
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