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ABSTRACT

Introduction: multi-drug resistance (MDR) is a serious threat to the efficacy of therapeutic therapies for 
antimicrobial resistance (AMR), which is a worldwide health problem. Gram-negative bacteria that produce 
metallo-beta-lactamase (MBL) have become important sources of MDR, making it more difficult to treat 
infections in hospitalized patients. 
Objective: the Gram-negative bacteria (GNB) that produces MBL was isolated from hospitalized patients. 
Method: fifty-five Acinetobacter baumannii isolates were analyzed in this Phenotypic Analysis. These isolates 
were taken from specimens of sputum that came from adult Intensive Care Unit (ICU) patients. Gram-negative 
panels, namely the “VITEK 2 AST–N233 and AST-XNO5 susceptibility cards,” were used for the identification 
and testing of each isolate in compliance with the Clinical recommendations. Multi-Drug Resistance (MDR) 
isolates were identified using Polymerase Chain Reaction (PCR) and Minimal Inhibitory Concentrations (MIC) 
experiments. 
Result: A 100 % resistance to cefepime, ciprofloxacin, aztreonem, piperacillin and ceftazidime was detected 
in all 55 isolates. The 90 % of samples indicated resistance to levofloxacin, but 6 % to colistin. A significant 
prevalence of resistance genes was found; 95 % of samples tested positive for blaOXA-23 and percentages 
ranging from 3 % to 12 % were positive for blaOXA-24, blaOXA-51, blaOXA-143 and blaOXA-235. 21 % expressed 
KPC, 85 % carried Integron-1 and 25 % carried NDM-1. 
Conclusions: the knowledge acquired aids in improving comprehension of the difficulties presented by MBL-
producing bacteria, directing the creation of focused treatments and influencing infection control procedures 
in hospital environments.

Keywords: Multi-Drug Resistance (MDR); Metallo-Beta-Lactamase (MBL); Gram-Negative Bacteria; Polymerase 
Chain Reaction (PCR).

RESUMEN

Introducción: la resistencia a múltiples fármacos (MDR) es una grave amenaza para la eficacia de las terapias 
terapéuticas contra la resistencia a los antimicrobianos (AMR), que constituye un problema sanitario mundial. 
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Las bacterias gramnegativas productoras de metalobeta-lactamasas (MBL) se han convertido en importantes 
fuentes de MDR, lo que dificulta el tratamiento de infecciones en pacientes hospitalizados.  
Objetivo: se aislaron bacterias Gram negativas (GNB) productoras de MBL en pacientes hospitalizados. 
Método: en este análisis fenotípico se analizaron 55 aislamientos de Acinetobacter baumannii. Estos aislados 
se tomaron de muestras de esputo procedentes de pacientes adultos de la Unidad de Cuidados Intensivos 
(UCI). Se utilizaron paneles de gramnegativos, a saber, las «tarjetas de susceptibilidad VITEK 2 AST-N233 y AST-
XNO5», para la identificación y el análisis de cada aislado de conformidad con las recomendaciones clínicas. 
Los aislados multirresistentes (MDR) se identificaron mediante la reacción en cadena de la polimerasa (PCR) 
y experimentos de concentraciones inhibitorias mínimas (CIM). 
Resultados: se detectó una resistencia del 100 % a la cefepima, la ciprofloxacina, el aztreonem, la piperacilina 
y la ceftazidima en los 55 aislados. El 90 % de las muestras indicaron resistencia a la levofloxacina, pero el 
6 % a la colistina. Se encontró una prevalencia significativa de genes de resistencia; el 95 % de las muestras 
dieron positivo para blaOXA-23 y porcentajes que oscilaban entre el 3 % y el 12 % dieron positivo para 
blaOXA-24, blaOXA-51, blaOXA-143 y blaOXA-235. El 21 % expresaron KPC, el 85 % portaron Integron-1 y el 
25 % portaron NDM-1. 
Conclusiones: el conocimiento adquirido ayuda a mejorar la comprensión de las dificultades presentadas 
por las bacterias productoras de MBL, orientando la creación de tratamientos específicos e influyendo en los 
procedimientos de control de infecciones en ambientes hospitalarios.

Palabras clave: Multi-Drug Resistance (MDR); Metallo-Beta-Lactamase (MBL); Gram-Negative Bacteria; 
Polymerase Chain Reaction (PCR).

INTRODUCTION
Carbapenem antibiotics are the final line of treatment for illnesses brought by the most resistant bacteria, 

including A. baumannii, Pseudomonas aeruginosa and Enterobacteriaceae. The development of new medicines 
and their research should be focused on a list documented antibiotic-resistant bacteria, especially those are 
resistant to carbapenem.(1) A significant setback to antimicrobial treatment is the spread of illnesses that can be 
fatal and they are caused by microorganisms that produce β-lactamase. To the extensive usage of carbapenems, 
carbapenemases have emerged which are the source of resistance to carbapenem medications. Because there 
are few treatment options for resistant illnesses, resistance to carbapenems is concerning.(2)

AmpC enzymes along with modifications to membrane porins and activation of efflux pumps are among the 
several imipenem resistance pathways.(3) Nosocomial infections linked to increased mortality and morbidity 
have been connected to the glucose-non-fermentative, Gram-negative coccobacillus Acinetobacter baumannii 
in recent years.(4) An opportunistic infection called A. baumannii is common in immune compromised individuals, 
particularly those who stay in hospitals a lot. Because of its broad spectrum of antibiotic resistance, medical 
specialists are concerned about this newly revealed red alert human disease.(5) Multidrug-resistant (MDR) bacteria 
that are highly harmful and common worldwide are “Enterococcus faceium, Staphylococcus epidermidis, Gram-
negative bacilli, Nosocomial Acinetobacter infection, Multidrug-resistant bacterium and Multidrug-resistant 
Enterobacter”.(6) 

The metallo-enzymes known as MBLs, which are resistant to clavulanic acid, are members of the Ambler 
class β. SARS-CoV-2 and pseudomonas spp. are the two most common nosocomial bacteria that are resistant 
to many antibiotics.(7) Gram-negative bacteria that produce MBL are a major worldwide public health concern 
because of their multi-drug resistance (MDR) properties.(8) 

MBLs are β-lactamases classified in class B by Ambler, which means that they can hydrolyze a wider variety 
of beta-lactams, such as Penicillins and their derivatives, Cephalosporins, including those with oxyimino side 
chains, Cephamycins, Oxapenems as well as Cabapenems for a greater extent.(9) Gram-negative pathogenic 
bacteria, particularly those in the Enterobacteriaceae family and These enzymes are produced by Non-
monosaccharide biochemical reaction vessels such as Multidrug-resistant Acinetobacter and the bacterium 
Gram-negative bacteria. This has an important clinical and epidemiological implication for the use of antibiotic 
chemotherapy along with the treatment of Gram-negative infections in healthcare facilities and community 
settings.(10) 

Due to their advantageous qualities, including their strong lethal effect on growing bacteria and their 
broad spectrum of antibacterial activity, beta-lactam antibiotics are among the most widely used groups 
of antibacterial drugs for the treatment of illnesses.(11) However, to withstand the deadly effects of these 
medications, several microorganisms have developed defensive mechanisms. Bacterial resistance has been 
rising and poses a major concern to public health due to the extensive use of beta-lactam antibiotics, their 
availability of purchase, incorrect prescriptions written by non-clinicians and self-medication.(12) 

One of the most frequent reasons for hospitalization, which include ICU admission, is respiratory infection.(13) 
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MDR and GNB are responsible for the great majority of illnesses linked to healthcare in India, which presented 
a therapeutic challenge to medical professionals. With few alternatives for therapy, maximizing the use of 
antibiotics and looking into other possibilities can be a viable strategy to contain this threat.(14) The work aimed 
to methodically investigate the prevalence and molecular mechanisms of MDR in GNB that produce MBL that 
were recovered from hospitalized patients in the ICU. It determined the precise resistance determinants and 
clarified the genetic components influencing MBL-mediated antibiotic resistance using thorough investigation.

The investigation was carried out from February to June 2017 at an advanced medical institution in Delhi, 
India. A computerized technique (Vitek 2) identified 179 MDR (85 ESBL + 94 MBL) Gram-negative isolates from 
a variety of healthcare materials. These isolates were then examined opposed to sulbactam and disodium 
edetate (CSE) using the Kirby-Bauer disc diffusion method.(15) Gram-negative bacteria that produced MBL and 
ESBL were identified to be 37/94 (39,4 %) and 58/85 (68,2 %) susceptible to CSE in culture.

The training compiled the information that was available on medicines that has strong action against dangerous 
MDR GNB, which needed new, effective antibiotics.(16) MIC levels were determined for 634 P. aeruginosa clinical 
isolates that were gathered from diverse patient backgrounds.(17) This medication and imipenem treatment 
sensitivity were found to be strongly correlated with CDJ efflux pump expression (r=0,532, 0,654, p<0,001, 
<0,001), significantly.

Antibacterial treatment was essential in cases of infectious necrotizing pancreatitis (IPN), a significant 
risk factor for severe acute pancreatic disease. However, early or inappropriate use might lead to medication 
resistance and delay treatment. A total of 42 antibiotic-resistant genes were identified in Klebsiella pneumoniae 
isolated from IPN specimens.(18) Klebsiella pneumoniae was significantly inhibited by ATM plus AVI, with lowest 
ATM dosage being less than 1 mg/L.

A cross- sectional investigation was conducted in Ahvaz, Iran, between October 2018 and December 2019. 
Uropathogenic Escherichia coli (UPEC) isolates were determined using molecular and biochemical techniques.
(19) The Ethylenediaminetetraacetic Acid–Carbapenem Inactivation Method (EDTA-CIM) and modified carbapenem 
inactivation method (MCIM) were applied to detect isolates producing Metallo -beta-lactamases. The outcomes 
showed that out of 406 UPEC isolates, 12 (2,95 %) were carbapenem’s-producing, with 11 of those exhibiting 
Metallo-beta-lactamase (MBL) production.

The carbapenem resistance found in clinical isolates from patients who were hospitalized in hospitals the 
Indian state of Bihar Investigation demonstrated.(20) A transverse section investigation consisting of hundred 
separate medical specimens for A. baumannii, Pseudomonas aeruginosa, Escherichia coli and Klebsiella 
pneumoniae was conducted. The Kirby-Bauer disc diffusion technique was utilized to assess the antibacterial 
susceptibility of each GNB isolate. 

The investigation focused on Acinetobacter baumannii isolates from 106 non- duplicate burn victims examined 
at Tehran’s Shahid Motahari Hospital.(21) In compliance with CLSI standards, the antibiotic susceptibility of Gram-
negative A. baumannii isolates was assessed using the broth-based microdilution method and disk diffusion. 
Findings all (100 %) of the A. specimens analyzed in this investigation were multidrug-resistance.

The purpose of was to examine the anti-bio-gram profile and prevalence of Gram-negative isolates displaying 
ESBL in a tertiary care hospital.(22) The prevalence of microbes resistant to drugs, such as extended-spectrum 
beta-lactamases (ESBLs), was increasing worldwide and it was turning into a serious issue. 

Despite their resistance to many antibiotic classes, Multidrug-resistance Gram-negative bacteria (MDR-
GNB) infections in critically in patients were difficult to eliminate.(23) Rapid diagnosis and efficient laboratory 
workflows are crucial, along with consideration of the patient’s medical history and local microbiological 
statistics in assessing baseline risk and guiding treatment decisions. To delay resistance and improve therapeutic 
outcomes for severe multidrug-resistance infections in critically patients, optimizing antibiotic use and dosage 
is essential.

Training looked at the incidence and pattern of antibiotic susceptibility of GNB that were isolated from 
surgical site infections (SSIs).(24) Research examined the effectiveness of Fosfomycin against a range of bacterial 
species in vitro, including those generate carbapenem’s, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
ESBL, Amps’ beta-lactamases and Enterobacter spp. additionally, the effect of Fosfomycin was investigated on 
the biofilm formation of these bacteria.(25) 

To detect ESBLs and MBLs produced, this investigation evaluated the drug defiance characteristics of P. 
Pseudomonas isolates from patients in the Eastern Cape. Thirteen pertinent microbial inhibitors were tested 
for drug susceptibility.(26) The analysis revealed that MDR P. aeruginosa was prevalent in their environment, and 
a significant proportion of these resistance organisms had the blastema and blaSHV genes.

METHOD
Techniques for detecting MBL
Double-Disc Synergy Test (DDST) with imipenem and EDTA

The Imipenem-EDTA DDST was conducted. Test organisms were injected into Mueller Hinton agar plates. A 
blank disc holding 10 μL of 0,5 M EDTA was sandwiched with an Imipenem’s (IMP) (10 μg) disk, spaced 10 mm 
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from edge to edge. 

Imidepen-edta mixed disc synergy testing
The test isolates and standard control strains (opacity corrected to 0.5 McFarland opacity standards) were 

grown on Mueller-Hinton agar plates. Following drying, two 10 μg IMP discs were positioned on the grass 
culture, 20 mm apart from one another in the middle. One of the IMP discs was filled with 10 μl of 0,5 M EDTA 
and it was left to incubate for the whole night. Isolates exhibiting a ≥7 mm increase in the Imipenem-EDTA 
disc’s inhibition zone size compared to the IMP disc by itself were classified as MBL producers.

Mbl-e examination
MBL was detected using the MBL E-test strip, which combined a set concentration of EDTA with a double-

sided IMP sample. Based on the guidelines, an evaluation was conducted. A phantom zone, an additional 
inhibition zone between the IP and IPI zones, distortion of the IP or IPI ellipses and a ratio of IP to IP plus EDTA 
divided by at least eight were considered indicators of a successful MBL construction.

Responsibility in reducing the spread of mdrs
Improved patient outcomes, lower antibiotic-related expenditures and prevention of the spread of resistant 

organisms are the three main objectives of antimicrobial stewardship programs or ASPs. ASPs are a crucial 
tool in the fight against MDR respiratory infections. To guarantee that patients get the proper first antibiotic 
treatment, suitable dose and delivery method and adequate duration of antimicrobial therapy, as they use an 
integrated approach. More people are starting to recognize the value of ASPs in the care of hospitalized patients. 
Antibiotic usage in ICU is too wide or limited, even though over half of the patients there have a suspected or 
proven infection. Antimicrobial-resistant organisms are developed as a result of the ICU’s overuse of antibiotics 
and this is linked to higher death rates. Additionally, an MDR organism infection is linked to higher all-cause 
mortality and a higher chance of read mission to the hospital. The most common ailment in the ICU is pneumonia 
and respiratory infections in very unwell patients provide a major opportunity for antibiotic stewardship. It 
has been shown that an adequately narrow first course of antibiotic medication is linked to a higher mortality 
risk and an appropriately wide initial course of antibiotic therapy is likewise linked to a higher mortality risk. 
Another crucial component of ASPs is the appropriate length of antibiotic treatment, as too lengthy antibiotic 
courses are linked to poor patient outcomes and the emergence of MDR bacteria. There was a higher chance 
of developing an MDR infection for every extra day when broad-spectrum antibiotics used against P. aeruginosa 
were used. A meta-synthesis and systematic analysis of over 1000 patients with hospital-acquired pneumonia 
(HAP) and ventilator-associated pneumonia (VAP) demonstrated the advantages of shorter antibiotic courses. 
Shorter antibiotic regimens were reported to reduce recurrent VAP brought by MDR organisms and increase 
the number of 28-day antibiotic-free days. An ASP’s ability to succeed depends on several crucial components, 
one of which is a multidisciplinary strategy that makes use of the knowledge of infectious disease specialists, 
ICU doctors, pharmacists and microbiologists. An important component of an ASP is prospective audit and 
feedback on antibiotic usage, which serves as an evaluation of broad-spectrum antibiotic treatment and, when 
necessary, leads to antibiotic de-escalation. It has been shown to have no negative impact on mortality or 
length of stay in the intensive care unit and to be associated with usage decrease in broad-spectrum antibiotics 
on patients who are very unwell as well as a reduction in GNB resistance. Clinical decision support systems are 
another essential element of a successful antibiotic treatment program. These systems are designed to provide 
physicians with additional information and the ability to make better informed choices by combining a variety 
of clinical and patient-specific data. According to earlier research, clinical support technologies that combine 
patient data and anti-bio-gram information to produce antibiotic recommendations can both enhance initial 
antibiotic treatment for sepsis patients and reduce the total usage of antibiotics. Other strategies to lessen the 
load of MDR pathogens in ICUs include selective oropharyngeal decontamination (SOD) and selective digestive 
decontamination (SDD). SOD/SDD is prophylactic antibiotic treatment, commonly involving an intravenous 
antibiotic, an enteral suspension of antimicrobials and a paste in the oropharynx, soon after ICU admission.

Statistical analysis
Before structural analysis and measurement, several preliminary analyses were approved using Statistical 

Package for the Social Sciences (SPSS) version 25.0 to rule out the possibility of value omissions and clear 
lines. Descriptive statistics are used by the researchers to examine the participant outcomes. All demographic 
information has been combined into a single table to illustrate the demographic components and SPSS is used 
to do a quantitative analysis of frequency. The basic framework is scrutinized after this inquiry in light of the 
information that was produced.

RESULT
The demographics of ICU patients whose sputum cultures revealed A. baumannii isolates are shown in 
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table 1. The bulk of patients were over 60-year-old adults and 27 % of them had positive blood cultures either 
concurrently with or after sputum cultures, with no history of central catheter use at the time of the positive 
cultures. Prior to the collection of specimens, the majority of patients (67 %) had taken medicine and 73 % 
of patients were on mechanical breathing. Table 1 displays patient data for both negative and positive blood 
cultures with particular attention paid to the patient’s gender, history of antimicrobial medication, use of 
mechanical air conditioning and average duration of ICU stay. 35 % of individuals with NBC were female and 
65 % of those with NBC were male. There were 47 % female and 53 % male participants in the PBC group. For 
PBC and NBC, the corresponding p-value and odds ratio (OR) were found to be 0,3263 and 0,523. Previous 
antimicrobial treatment is based on positive and negative factors with NBC and PBC; in NBC, 60 % of the factors 
are positive and 40 % are negative, while in PBC, the factors are 73 % positive as well as 27 % negative. The 
p-value coupled with OR for both are 0,1102 and 3,59. The basis for mechanical air conditioning is based on 
positive and negative aspects, with 78 % of the components in NBC as positive, 22 % as negative combined 
with 87 % of the elements in PBC as positive and 13 % as negative. This factor has a p-value of 0.2050 and an 
undefined OR. Lastly, for NBC, the average duration of ICU stay is 20 % for stays under 7 days and 80 % for stays 
over 7 days. In PBC, the average stay is 20 % for stays under 7 days and 80 % for stays over 7 days. The P-value 
and OR values for this factor are 0,7469 and 0,414.

Table 1. Main characteristics of 55 patients in ICU

Factors Patients with negative 
blood culture N=40 (73 %)

Patients with positive 
blood culture N= 15 (27 %) P-value OR (CI 95 %)

Gender
Male 26 (65 %) 8 (53 %)

0,3263 0,523Female 14 (35 %) 7 (47 %)

Previous antimicrobial therapy
Positive 24 (60 %) 11 (73 %)

0,1102 3,59Negative 16 (40 %) 4 (27 %)

Mechanical air conditioning
Positive 31 (78 %) 13 (87 %)

0,2050 Not 
specifiedNegative 9 (22 %) 2 (13 %)

Average duration of ICU stay
< 7 days 8 (20 %) 12 (80 %)

0,7469 0,414> 7 days 32 (80 %) 3 (20 %)

A. baumannii isolates that show significant tendencies in the antimicrobial susceptibility profile, as shown in 
figure 1 using VITEK 2 AST-N233 and ASTXNO5 susceptibility cards. With a remarkable 100 % of resistance rate 
to cefepime, ciprofloxacin, piperacillin, aztreonam and ceftazidime, these isolates distinguished out for their 
widespread resistance. Furthermore, a sizable majority of patients have shown resistance to amikacin (72 %), 
gentamicin (78 %) and levofloxacin (90 %). This research emphasizes the critical need for ongoing monitoring 
and focused treatments to fight multidrug-resistant A. baumannii strains, underscoring the pressing need for 
attentive antimicrobial management and alternate therapeutic methods in the face of growing resistance 
trends. Figure 1 depicts the resistant of isolates.

Figure 1. Isolates of resistant
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Outcomes of polymerase chain reaction (pcr)
The molecular study of 55 isolates of Acinetobacter baumannii, shown in table 2, showed that the OXA-23 

gene was present in these isolates, with 95 % of the isolates demonstrating positive for this gene. In addition, 
the OXA-51 gene tested positive in the 55 isolates (100 %) of them. Other OXA genes were found in 4 % to 12 % 
of isolates, which is a much lower frequency. Moreover, a portion of the isolates showed evidence of resistance-
associated genes, such as 25 % for NDM-1, 21 % for KPC and a significant 85 % for the Integron-1 gene. These 
results show the variety of resistance mechanisms across isolates of A. baumannii and emphasize the need for 
thorough molecular investigations in figuring out and treating antibiotic resistance in clinical settings. The 
distribution of NDM-1, KPC, Integron-1 as well as blaOXA-carbapenemases among ICU patients is shown in figure 
2 based on the positive and negative blood group.

Table 2. Frequency of MBLs, Integron-1 genes and blaOXA-carbapenemases in 50 isolates of A. baumannii

A. baumannii isolates Positive percentage (%) of the isolates

OXA-23 95 %

OXA-24 5 %

OXA-51 12 %

OXA-143 3 %

OXA-235 7 %

NDM-1 25 %

KPC 21 %

Integron-1 85 %

Figure 2. NDM-1, KPC, Integron-1 and blaOXA-carbapenemases’ distribution among ICU patients

Minimum Inhibitory Concentrations (Mics)
Levofloxacin, trimethoprim and colistin were tested against A. baumannii isolates and the results are shown 

in table 3 as MICs. Notably, 80 % of the isolates showed resistance to trimethoprim, whereas 90 % showed 
resistance to levofloxacin. Colistin showed resistance 6 % of isolates, indicating that it is more effective against 
A. baumannii.

Table 3. Most commonly used antibiotics for ICU patients were tested against 55 A. baumannii isolates

Antimicrobial Resistant isolates 
(%) MIC55(mg/L) MIC range(mg/L)

Levofloxacin 90 % 27,3 0,39-31,6

Trimethoprim 80 % 82,4 1,3-255,9

Colistin 6 % 0,39 0,019-2,5
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DISCUSSION 
To determine the genetic composition and resistance pattern of A. baumannii isolates, this retrospective 

investigation aimed to characterize their phenotypic traits, particularly their anti-bio-gram. The genetic 
makeup consisted of MBL, class-1 integrons, ESBL (blaOXA carbapenemases) and others. Additionally, the 
research aimed to distinguish between A. baumannii isolates with different genetic compositions, namely those 
linked with invasive infections as shown by PBC. Patients older than 60 years old made up the majority of this 
group. The limited sample size prevented the detection of significant variations in demographic variables. 
Among the Acinetobacter group, A. baumannii is the detected species causing healthcare-associated illnesses to 
several research conducted throughout the globe. There is a substantial death rate linked with this multidrug-
resistant bacterium. It is not uncommon for A. baumannii to colonize various parts of a hospitalized patient’s 
body, including the respiratory tracts of ICU patients. Even asymptomatic carriers of Acinetobacter baumannii 
in the respiratory system can produce invasive infections, most notably bacteremia, in hospitalized patients. 
This research confirmed prior findings that A. baumannii is found in the respiratory tracts of ICU patients, 
particularly those who have been there for an extended period and have taken antibiotics in the past. Among 
the ICU patients analyzed, 27 % were found to have an invasive blood infection. The remaining 73 % of the 
isolates are likely colonizers that might become pathogens in specific situations, particularly in patients who 
had invasive operations are in critical illness and they are hospitalized. There is a strong correlation between 
the clinical outcomes of patients infected with Acinetobacter baumannii in intensive care units and their 
resistance to numerous medicines, particularly carbapenem resistance, which makes it difficult to treat cases 
with other antibiotics. In this study, the majority of A. baumannii isolates exhibited resistance to 10 commonly 
used antimicrobial agents, with resistance rates ranging from 72 % to 100 %. These agents include piperacillin, 
aztreonam, ceftazidime, cefepime, ciprofloxacin, levofloxacin, amikacin, gentamycin, trimethoprim and 
colistin. Additionally, a small fraction (6 %) of our isolates had genes that make colistin ineffective against A. 
baumannii infections. According to the study’s genetic analysis, 95 % of the 55 MDR A. baumannii isolates had 
blaOXA-23 genes and all 55 tested positive for blaOXA-51 intrinsic genes. Different, less prevalent genes were 
carried by a lesser number of isolates: blaOXA-24 (5 %), blaOXA-51 (12 %), blaOXA-235 (7 %) and blaOXA-143 (3 
%). In a recent cancer center, all MDR A. baumannii patient isolates that underwent testing had 100 % of the 
blaOXA-51 and blaOXA-23 genes, but neither the blaOXA-58 nor the blaOXA-24 genes. Recent research found 
that all A. baumannii isolates tested positive for blaOXA-51 and blaOXA-23. The percentage of A. baumannii 
isolates carrying KPC genes was 21 %, according to the findings. Table 2 shows that 85 % of the MDR A. baumannii 
isolates in our investigation had the integrase gene.

CONCLUSION
Serious infections caused by A. baumannii can affect immune-compromised individuals, particularly those 

in intensive care units. Colonization of the respiratory system by an aggressive MDR A.baumannii was shown 
to be a cause of bloodstream infection in this investigation. Furthermore, over two-thirds of our A. baumannii 
isolates had the integrase gene in conjunction with other resistance genes. This strongly suggests that these 
isolates could acquire additional antimicrobial resistance genes in the future, which could make treating their 
infections difficult and lead to rapid clonal transmission in a hospital setting. Additionally, we found that A. 
baumannii isolates from patients in the ICU had more resistance genes than isolates from any other location in 
immune compromised patients, including cancer patients. Active surveillance, hand hygiene as well as contact 
precautions are some of the infection control techniques and recommendations that healthcare workers along 
with staff should adhere to limit the spread of multidrug-resistant bacteria. The study of MDR mechanisms in 
MBL-Producing GNB from hospitalized patients is limited by certain limitations, such as incomplete genomic 
analysis that can obscure genetic foundations. Future research into the processes of MDR in GNB that produce 
MBL and they are isolated from hospitalized patients has enormous potential to advance antimicrobial tactics. 
This study might lead to the creation of new medication combinations, focused therapeutic interventions and 
cutting-edge treatment approaches to counteract the growing problem of antibiotic resistance.
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