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Abstract

One of the major problems in treating infections caused by Acinetobacter baumannii is the significant
increase in antibiotic resistance. Several factors play a role in the resistance of bacteria to drugs and their
pathogenicity, one of which is the beta-lactamase protein. Therefore, in this study, the multidrug
resistance (MDR) and the distribution of the blaper <blaoxas1 and blaoxa-2s genes in A. baumannii were
evaluated. Initially, 150 clinical samples were collected from patients admitted to Qochan Hospital in
1400. A. baumannii isolates were identified using specific biochemical tests. The phenotype of antibiotic
susceptibility of A. baumannii isolates to cefepime, ceftriaxone, meropenem and colistin was studied by
disc diffusion method. PCR was used to test for the presence of the blaper <blaoxas and blaoxa-2z genes in
resistant isolates. The results showed that 33.3% of the samples were associated with A. baumannii
infections, and A. baumannii was most commonly isolated from blood samples. In the antibiotic
resistance study, 16% of A. baumannii isolates were sensitive to cefepime and 17% to ceftriaxone and
meropenem antibiotics. No colistin resistant isolates were detected. 75% of the isolates had the MDR
phenotype. PCR showed that all resistant isolates tested carried all three genes blaper <blaoxasi and
blaoxa-23. The results showed that a high percentage of A. baumannii isolates tested were resistant to
carbapenem antibiotics and a high percentage of carbapenem-resistant isolates produced beta-lactamase
genes. The increase in the hospital prevalence of A. baumannii highlights the need to develop protective
programmes such as the prevention and control of ICU-acquired infections. Molecular methods can also
be used to identify these bacteria, determine their antibiotic resistance and prescribe antibiotics
accordingly.
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Introduction

The difficulty of treating and eradicating microorganisms that cause nosocomial infections from the
hospital environment is a major challenge for physicians and healthcare workers. Antibiotic resistance is
one of the causes of the spread of bacterial strains in hospitals; therefore, the choice of antibiotics for
treatment is very important. Gram-negative pathogens have recently become the focus of clinical
attention due to their increasing frequency in causing nosocomial infections. Acinetobacter baumannii is
an opportunistic bacterium that normally grows readily in laboratory environments; other characteristics
of this strain are that it is gram-negative, aerobic, non-fermenting, non-maotile, polymorphic and usually
encapsulated. A. baumannii is one of the most important healthcare pathogens that can cause serious
infections. Death caused by this bacterium is due to infection with resistant strains, which has caused
many problems. Beta-lactamases produced by bacteria are enzymes that destroy the beta-lactam ring in
beta-lactam antibiotics, including penicillin and cephalosporins. A. baumannii has mechanisms that make
it resistant to B-lactam antibiotics, aminoglycosides, tetracyclines and fluoroguinolones. A variety of
mechanisms including expression of B-lactam hydrolyzing enzymes, induced changes in outer membrane
proteins, up-regulation of multiple drug efflux pumps, changes in penicillin binding proteins (PBPs),
antibiotic modifying enzymes, antibiotic target site modification systems, ribosomal protection and purine
channel deletion have also been introduced in A. baumannii.

Today, several subclasses of class D beta-lactamases have been identified in A. baumannii, such as OXA-
23, OXA-24/40, OXA-58, OXA-143, OXA-235e, OXA-5, including OXA-23, which has spread to many
parts of the world by plasmid transfer.

In view of the decline in the effectiveness of antibiotics due to excessive and indiscriminate use, it is
necessary to consider measures to ensure the effectiveness of these drugs. The aim of this study is to
investigate the resistant strains of A. baumannii in Musa Ibn Jafar Qochan Hospital and to replace
treatment with other appropriate antibiotics.

Materials & Methods

Collection, isolation and identification of isolates

Initially, 150 clinical samples were collected from 1400 patients admitted to Qochan Hospital. Samples
isolated from urinary tract infections, blood, wound infections and surgical wounds were cultured on
blood agar base medium and heated at 37°C for 24 hours. A. baumannii isolates were then identified
using specific biochemical tests.

Antibiotic sensitivity

The phenotype of antibiotic susceptibility of A. baumannii isolates to cefepime, ceftriaxone, meropenem
and colistin was investigated by the Clinical Laboratory Standards Institute (CLSI) disc diffusion method.
The results for each antibiotic were recorded as sensitive, intermediate and resistant according to CLSI
guidelines.

PCR of OXA genes

The PCR technique was used to check for the presence of the blaper <blaoxasi and blaoxa-2s genes in
resistant isolates. The PCR test used primers and the time and temperature programme of the
thermocycler to amplify the genes coding for beta-lactamase. PCR products were analyzed using 1.5%
agarose gel at 80 V voltage and 50 mA current. SPSS software was used to analyze the results of
antibiotic susceptibility testing and PCR of oxa family genes.

Discussion of Results & Conclusions

Identification of isolates

In this study, 33.3% (50 isolates) were related to A. baumannii from 150 clinical specimens obtained from
hospitalized patients from intensive care, internal, burn and surgical departments of Qochan Hospital. The
results of biochemical tests showed that this bacterium was present in various departments of the hospital,
intensive care 26%, internal medicine 3%, burns and emergency 13% and surgery 8%. The age range of
the patients was 20-25, 25-30, 30-35 and 35-40 years and the frequency of the bacteria was 12, 18, 26 and
449% respectively.
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The frequency of A. baumannii isolated from different clinical samples was as follows. Blood 40%, Urine
12%, wound 18%, trachea 30%.

Antibiotic resistant

The results of the antibiogram test showed that the frequency of strains resistant to the antibiotics
ceftriaxone and meropenem was 83%, while no resistance to colistin was observed. The highest resistance
among the isolates was to cefepime with a frequency of 84%.

Cefepime resistance in blood was observed in 38%, which is higher than other clinical samples of
resistance to this antibiotic in blood. After blood, resistance to cefepime is second in tracheal samples
with 30% resistance. Of the interstitial or semi-sensitive resistances, 33% were related to blood. 43% of
blood samples were resistant to ceftriaxone, followed by 29% of tracheal samples. The highest level of
semi-sensitive resistance was observed in the chip samples. meropenem is one of the antibiotics for which
the percentage of resistance in blood, trachea, urine and wound was 42, 38, 10 and 18% respectively. All
isolates from the samples were sensitive to colistin. All strains sensitive to ceftriaxone were related to
blood.

In general, the determination of the MDR resistance pattern of isolated strains was performed according
to CLSI and CDC guidelines; an MDR bacterium is considered to be a bacterium that is susceptible to at
least one agent in three or more antimicrobial categories. According to this study, 75% of A. baumannii
isolates were resistant to at least one of the three groups of antibiotics used and were identified as having
the MDR phenotype.

PCR results

Polymerase chain reaction and specific primers blaPER, blaOXA-51 and blaOXA-23 were used to detect
OXA genes in A. baumannii isolates. Out of 50 A. baumannii samples, 20 samples resistant to
Meropenem were selected.

All isolates expressed blaPER, blaOXA-51 and blaOXA-23 genes. 100% presence of blaPER, blaOXA-51
and blaOXA-23 genes in resistant samples indicates the spread of these genes in Iranian and Qochan city
strains.

The results showed that a high percentage of A. baumannii isolates were resistant to carbapenem
antibiotics and a high percentage of carbapenem-resistant isolates produced beta-lactamase genes. Beta-
lactamases and carbapenemases also play a key role in multidrug resistance. This is of concern for the
control of infections caused by A. baumannii. Assessing the presence of genes and their different groups
is important to prevent the spread of antibiotic resistance. One of the most important factors in increasing
antibiotic resistance is the spread of resistance genes between isolates in different geographical areas.

One of the reasons for the spread of antibiotic resistance is mobile elements, including plasmids,
transposons or integrons, which carry clusters of genes resistant to multiple families of antibiotics and
play an important role in the spread of MDR strains.

The increasing prevalence of A. baumannii in hospitals highlights the need to develop protection
programmes, such as the prevention and control of 1CU-acquired infections. In addition, molecular
methods can be used to identify these bacteria, determine their antibiotic resistance characteristics and
prescribe antibiotics accordingly.
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Figure 1. A. A. baumannii on blood agar culture medium. Figure 1 B. A. baumannii on McConkey agar

medium
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Figure 2. Gram staining of A. baumannii
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Figure 3. A: Positive catalase test results. Figure 3. B: Negative oxidase test results. The right side of the

standard sample 9037 ATCC Pseudomonas aeruginosa and the left side of the clinical sample of
Acinetobacter baumannii

Figure 4. A: MRVP results. Figure 4: OF results
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Table 3: Frequency of sensitivity, intermediate sensitivity and resistance in A. baumannii.
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