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Abstract: 
Background: antibiotic resistance in Acinetobacter baumannii can be acquired rapidly due mainly to chromosomal mutation, and 
its antibiotic-resistant metallo-beta-lactamase (MBL) production has been claimed to have a great contribution to nosocomial 
infection.
Objective: This study aimed to detect the presence of the blaIMP carbapenemase-producing gene and the ompA gene in 
bacterial isolates obtained from burn patients, using the polymerase chain reaction (PCR) technique. Additionally, the study 
aimed to evaluate the role of these genes in antibiotic resistance.
Methods: Cross-sectional research was conducted among a total of 150 clinical samples for patients of various ages and both 
sexes at the Specialist Burns Center inside Al-Diwaniyah, between October 2024 and April 2025. Every single one of these 
specimens went through cultivation on 5% blood agar and MacConkey agar. They were followed by incubating aerobically for 
24 hours at 37°C. Antimicrobial Susceptibility Testing (A.S.T.) was used to isolate organisms that produced carbapenemase; 
following that, the conventional PCR method had been utilized to identify the blaIMP as well as ompA genes.
Results: The present cross-section study enrolled 150 swab samples from patients with burns, which were investigated for 
bacterial infection using bacteriological culture of swab samples. The isolation procedure resulted in obtaining 30 (20.0%) 
isolates of Gram-positive bacteria, 94 (62.7%) of Gram-negative bacteria, and 26 (17.3%) of mixed growth. Thirty-seven of 
several medical specimens were identified as A. baumannii. Utilizing A.S.T., for A. baumannii (n=37), total resistance to ampicillin 
and augmentin (100%) was also observed. Colistin (70.3%), meropenem (56.8%), and ceftriaxone (54.1%) demonstrated the best 
efficacy. Multidrug Resistant (MDR) and Extensively Drug Resistant (XDR) rates among A. baumannii isolates were 43.2% and 
56.7%, respectively. Genotypic analysis of A. baumannii revealed high frequencies of ompA (51.4%) and blaIMP (45.9%) genes 
were detected.
Conclusion: The presence of ompA and blaIMP genes in Acinetobacter baumannii means it can resist antibiotics and cause 
severe infections. Detecting these genes early helps improve treatment and prevent spread.
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Introduction

Acinetobacter baumannii (A. baumannii) as a serious 
threat-level pathogen causes several hospital-acquired 
and healthcare-associated infections worldwide [1]. 

Among immunocompromised patients, it is responsible for a 
variety of diseases such as respiratory tract infections (ven-
tilator-associated pneumonia), surgical site infections, burn 
wound infection, catheter-related blood infection, urinary tract 
infection, gastrointestinal infection, endocarditis, peritonitis, 
and meningitis [2]. Several main factors, including virulence 
potential, biofilm formation, and resistance to a broad range 

of antimicrobial agents (the emergence of multidrug-resistant 
isolates), have made it one of the most successful nosocomial 
pathogens [3]. This pathogen is related to the high rate of mor-
tality
and morbidity throughout the world [4] and intensive care units 
(ICU), and it is estimated that it causes. Nowadays bacterial re-
sistance to antibiotics is a major issue worldwide, especially in 
the case of A. baumannii. Carbapenems are currently the pri-
mary medications used for the treatment of infections caused 
by multidrug-resistant A. baumannii. Nonetheless, there is 
growing concern as carbapenem resistance among A. bauman-
nii isolates may become more widespread [5].  Resistance of 
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A. baumannii to carbapenems could be caused by a variety of 
factors, such as the development of beta-lactamases, changes 
in proteins that bind to penicillin and outer membrane proteins, 
and an excess of efflux pumps [6]. Huang and colleagues [7] 
reported that the synthesis of β-lactamase enzymes is a critical 
factor contributing to the antibiotic resistance observed in A. 
baumannii. A number of MBL genes, including Verona integrin 
metallo-β-lactamase (blaVIM) and imipenemase (blaIMP), have 
been found in A. baumannii isolates. Globally, Gram-negative 
bacteria, including Enterobacteriaceae and non-fermenting 
microorganisms such as Acinetobacter spp., have been iden-
tified as producing different blaIMP-type enzymes [8]. A. bau-
mannii’s ability to form biofilms enables successful long-term 
persistence in healthcare facilities and improves its ability to 
escape the effects of antibiotics by evolving different mecha-
nisms [9]. Many factors contribute to biofilm formation, which 
is a complex process involving substance aggregation, collagen 
adhesion, pili expression, and iron acquisition [10].

Materials and methods:
Methods:
Sample collection: 150 medical specimens of patients of every 
age as well as sex who had been brought to the Specialist
 Diwaniyah Province for treatment asـCenter inside ALـBurnsـ
well as underwent screening for the purpose of the research 
between October 2024 and April 2025 were the subject of a 
crossـsectional investigation. All of the patients had a Burns 
swab collected. Discarded gloves as well as a protective gown 
had been employed when there was immediate contact with 
the patient. The samples had been sent to the research center 
using sterilized leakproof containers.
Bacterial Isolate Identification: By applying standard 
microbiological techniques, isolates of Acinetobacter baumannii 
have been determined as well as verified. The materials 
were grown on MacConkey agars, certified agars, and blood 
agars in order to examine the morphologies of A. baumannii 
populations. Additionally, specimens of A. baumannii were 
identified utilizing Gram stain [11]. Oxidation enzyme, IMVIC, 
and catalase tests are explained through other research 
findings [12]. Utilizing movement media, a mobility experiment 
was conducted (Collee et al., 1996). Nutritional agar dishes 
were used for the bacterial growth test at 42°C, and the results 
demonstrate that the bacterium grew at this temperature 
[12]. Antibiotic-resistant bacterium was identified as well as 
studied using the VITEK-2 system. Utilizing professionally made 
antibacterial discs on MuellerـHinton agarـplates as well as the 
diskـdiffusion technique, the AntibacterialـResistantـTest (A.S.T) 
was performed on the identified A. baumannii isolations.
DNA Extraction: Following the supplier’s instructions, the 
bacterial DNA was obtained through A. baumannii strains 
that were growing in the incubator (ZR Fungal/Bacterial/
Yeast DNA Mini-Prep TM D.6005). The primer solutions were 

made by melting these substances in deionized distilled water 
(d.d.H₂O) to an ending level of 100 pmol/μl as a stock solution, 
in accordance with the directions provided by the supplier 
(Integrated DNA Technologies business; I.D.T. Canada). Prior to 
being utilized, the primer’s stock solutions were stored at 20°C. 
To make 10pmol/μl concentrations as workـprimer suspension, 
10μl of stockـsolution had been combined thoroughly with 
90μl of d.d.H2O using a vortexـmixer for homogenizing it 
prior to utilization. It then remained at -20°C when it came 
time to utilize it. Generally two genes were utilized during 
this study, including the blaIMP and ompA genes. The blaIMP 
primer pairs forward 5’-GGTAACCAGCTCAGCCACAT-3’, blaIMP 
reverse 5’-GAAGGCGTTTATGTTCATAC-3’ with molecular 
weight 587 b.p. [13], and ompA primer pairs forward 
5’-GGTTAGGTCGTATGCCGTACAAAGG-3’,
ompA reverse 5’ـ AGTGTAGATGTCCAGGTCGTCAGTG 3ـ’ with 
molecular weight 1071 b.p. [14]
P.C.R. for gene detection: In accordance with Nakayama et al. 
(2016), a high level as well as quality for extracting bacterium 
DNA from A. baumannii isolates was assessed. [15]. Next, in 
accordance with the directions provided by the company 
(iNtRON), a 20 l Maximum P.C.R. pre-Mix-kit (i-Taq) was used 
to produce the reaction mixture. Initial denaturation at 95°C, 5 
min., 1 cycle; denaturation at 95°C, 45 sec., 35 cycles; annealing 
at 60°C, 45 sec., 35 cycles; extension at 72°C, 45 sec., 35 cycles; 
and final extension at 72°C, 7 min., 1 cycle were the ideal 
circumstances for the identification of ompA and blaIMP genes.
Detecting DNA with amplification bands: The DNA amplification 
bands’ existence was examined. [16]. 
Statistical Analysis: Frequencies & percentages have been 
utilized to provide descriptive statistics for categorical data. To 
determine the relationship between categorical data, the chi-
square test is utilized. Throughout this investigation, p-values 
below 0.05 were regarded as statistically significant.

Results:
1.Isolation & the identification of bacterial isolates associated 
with burns:
       The present cross-section study enrolled 150 swab samples 
from patients with burns, which were investigated for bacterial 
infection using bacteriological culture of swab samples. The 
isolation procedure resulted in obtaining 30 (20.0%) isolates of 
Gram-positive bacteria, 94 (62.7%) of Gram negative bacteria, 
and-negative 26 (17.3%) of mixed growth, as shown in figure 
(1).
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Figure (1):  Prevalence of bacterial infection among patients 
with burns

2.Antibiogram Testing.
Antibiogram testing was performed with selected antibiotics 
that are commonly used and recommended by ASTـN222\cards 
were used in the automatedـVITEK2ـ compactـsystem to evaluate 
CLSI antimicrobial resistance testing and by the disc diffusion 
method for in vitro antibiotic susceptibility tests (Appendixes 
II – III – V – IV – VI). The results are shown in figure (2) and 
represent the antibiogram profile of Acinetobacter baumannii, 
indicating that isolates varied in their susceptibility to the 
antibiotics.
3. Acinetobacter baumannii Antimicrobial Resistance Testing:
  The rise of multidrug-resistant (M.D.R.) bacterium has caused 
a surprising rise in sepsis as well as deaths arising through burn-
wound-related illnesses both locally and globally. One of the 
more prevalent bacterial pathogens associated with wound 
infections that are resistant to several drugs is A. baumannii. 
So, during present research, antimicrobial resistance was 
performed on every 37 Acinetobacter baumannii isolates 
toward 16 antibiotics represented by amikacin, gentamicin, 
ertapenem, imipenem, meropenem, ceftazidime, cefotaxime, 
ceftriaxone, ampicillin, augmentin, piperacillin, Aztreonam, 
clindamycin, ciprofloxacin,aztreonam, levofloxacin, and colistin 
by using the Kirby-Bauer technique, a disc-based diffusing 
technique on Muller-Hinton agar according to CLSI guidelines 
(2024).

Figure (2): Sensitive Testing against different species of 
Acinetobacter baumannii

4. Multi-drug Resistant Acinetobacter baumannii
Interestingly, the present finding demonstrated that such 
P. aeruginosa isolation demonstrated high drug resistance. 
However, non-susceptibility up to ≥1 factors within 3 
antimicrobial categories was observed in about 16 (43.2%) of 
isolates, which were characterized as MDR A. baumannii. While 
the XDR ratio showed non-susceptibility to up to ≥1 factor 
within every isolation, ≤2 antimicrobial categories were seen 
in 21 (56.7%).
5. Molecular detection for antimicrobial resistant & virulence 
genes of Acinetobacter baumannii.
A specific PCR primer was used for the molecular finding of two 
antibiotic resistance and virulence genes (blaIMP and ompA) 
in Acinetobacter baumannii isolated from burn infections; that 
is illustrated in table (3) & figure (2), & the present finding of 
gel electrophoresis is shown in table (1). This study found that 
(blaIMP) genes were observed in 17 (45.9%) of A. baumannii 
isolates and the ompA gene was observed in 19 (51.4%) genes 
for A. baumannii isolation; also, the difference was significant. 
Table(1): Prevalence of antimicrobial resistance and virulence 

genes among Acinetobacter baumannii isolates.

Antibiotics resistance and virulence genes Positive samples %

bla IMP 17 45.9%

omp A 19 51.4%

Note: Statistical analysis using Chi-square test (χ² = 0.030), showed 
no significant association (p = 0.862). Among 37 Acinetobacter 
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baumannii isolates, PCR analysis revealed that 17 isolates 
(45.9%)  isolates carried the blaIMP gene (587 bp), as shown in 
Figure (3). Additionally, 19 isolates (51.4%) from the same group 

harbored the ompA gene (1071 bp), as illustrated  in Figure(4).

Figure (3):  Electrophoresis of blaIMP (587 bp). Utilizing 1.5% 
agaros ـــgel at 90.V for 60 min. in 1x TBE buffer, and visualized 
under transilluminator UV after staining by Ethidium bromide. 
Lane M: 100-1500 bp DNA ladder.

Figure (4):  Electrophoresis of ompA (587 bp). Utilizing 1.5% 
agaroseـــgel at 90.V for 60 min. in 1x TBE buffer, and visualized 
under transilluminator UV after staining by Ethidium bromide. 

Lane M: 100-1500 bp DNA ladder. 
Discussion:
 Burn wound infection has been regarded as one of the signifi-
cant obstacles in the therapy of burn wounds, and it is morbid 
and mortal globally. Many researchers who have conducted 
domestic and international investigations that confirmed that 
gram-negative strains of bacteria are one of the more common 
causes of burn infections were in parity with the present find-
ing [17], reporting 95%, 92.47%, 85.4%, 83%, and 80%, respec-
tively, of diagnosed burn infections as gram-negative. Findings 
in this regard were also near [19], who registered 54.9 percent, 
respectively. Antibiotics are commonly used in curbing the 
growth of wound infection, but with the rise in the frequen-
cy of MDR bacteria, the availability of antibiotics as a wound 
infection control method is restricted. Moreover, the ability of 
the systemic antibiotic treatment to prevent wound infection 
might be precluded by various factors such as necrosis, granula-
tion tissue, inadequate peripheral blood flow, and even fibrosis, 
which behave as obstacles to the intrusion of antibiotics into 

the burned tissues. Hence, topical administration of an antibac-
terial agent may prove beneficial in the management of burn 
wound infection. [20]. One of the significant tests to be iden-
tified is the antibiotic susceptibility test to detect sensitivity 
and resistance of the bacteria to antibiotics, which is necessary 
for clinical purposes. [21]. The percentage of resistance of the 
A. baumannii isolates taken out of burn infection patients was 
high towards the antibiotics; resistance was amoxicillin-clavu-
lanic acid (AMC) at 100%. The resistance to penicillins (ampicil-
lin) and Augmentin is high, which shows that they can no longer 
be effective in the treatment of A. baumannii. The extreme 
pressure due to overuse The extreme pressure of overuse Most 
β-lactams have been reported to be intrinsically susceptible to 
A. baumannii. The most common mechanism of resistance to 
β-lactam drugs is A. baumanni. Inactivation of β-lactam drugs 
by either chromosomal β-lactamase or plasmid β-lactamases 
[22]. Local studies also recorded a high resistance percentage to 
Augmentin, with 91.7% (Chelkeba et al., 2021), 91.3% (Raheem 
& Al-Hasnawy, 2020), and 89.57% (Al-Tamimi et al., 2022). [17, 
23, 24]. In addition, Al-Kadmy et al. (2018) and Al-Tamimi et al. 
(2022) showed a resistance percentage of A. baumannii isolates 
of 100% for ampicillin. [25, 24]. The resistance percentage of 
A. baumannii isolates to aminoglycosides in the current study 
was 81.1% to gentamicin and 70.3% to amikacin. Other studies, 
such as Al-Kadmy et al. (2018), showed a resistance percent-
age of 14.28% to gentamicin. [25]. The resistance percentage 
to carbapenems in the current study was 45.9% for imipen-
em-resistant A. baumannii and 43.2% for meropenem-resist-
ant A. baumannii. A local study by Ahmed et al. (2019) showed 
the percentage of imipenem-resistant A. baumannii was 100%, 
while the Al-Kadmy et al. (2018) study showed a resistance per-
centage of 44.70% for imipenem and 36% for meropenem. A 
study by Mshachal et al. (2017) showed a resistance percent-
age of 50% for imipenem. A study in Egypt by Abd El-Baky et 
al. (2020) showed a 20% resistance percentage to imipenem. 
[26, 25, 27, 28]. The ability of A. baumannii to rapidly acquire 
antibiotic-resistance genes and induce multidrug-resistance 
(MDR) or extensive drug-resistance (XDR) is considered another 
threat from this opportunistic pathogen [29]. The mechanisms 
of antibiotic resistance associated with clinical XDR A. bauman-
nii isolates are complex. The widely accepted theory holds that 
multidrug resistance is often the result of the acquisition of ex-
ternal resistance genes through horizontal gene transfer and/or 
through mutational resistance [30]. The rate of XDR A. bauman-
nii found in this study could be attributed to the continuous and 
uncontrolled consumption of antibiotics in Iraq. It is trouble-
some that the rate of XDR A. baumannii has been reported to 
be high recently in Iraqi studies (Narjis and Mahdi, 2023) [31]. 
The sporadic investigation, testing, and checking of antibiotic 
resistance of A. baumannii is very essential in order to provide 
updated information about the recent activity of commonly 
used antibacterial agents in Al-Diwaniyah hospitals and would 
assist the physicians to detect points in the resistance pattern 
to the frequently recommended antibiotics against the nosoco-
mial pathogenic A. baumannii. The results of the amplification 
of the blaIMP gene (gene detection) indicated that 17 (45.9%) 
clinical isolates were identified as A. baumannii. In another 
study, several local studies demonstrated parallel results, such 
as Nocera et al. (2020), Gautam (2023), and a study done by 
Khalid et al. (2024) [32, 33, 34]. These studies detected blaIMP 
in 66%, 40%, and 29.9% of isolates. On the other hand, a study 
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done by Kanaan and Khashan (2022) detected this gene in 76% 
[35]. In addition to many global studies such as Nikibakhsh et 
al. (2021) from Iran, Sharma et al. (2019) from India, and Al-
Rashed et al. (2024) from the Kingdom, who recorded that the 
blaIMP gene was also detected in 58.5%, 70.03%, and 94% of 
A. baumannii isolates, respectively. [36, 37, 38] Regarding the 
ompA gene, this study showed that 51.4% of A. baumannii clin-
ical isolates carried the ompA gene. A study in Iraq by Al-Kadmy 
et al. (2018) found the gene in 97% of isolates. [25]. The ompA 
gene is a virulence factor with a complex profile in A. bauman-
nii and involves pathogenesis, antibiotic resistance, and biofilm 
formation. Its widespread occurrence in clinical isolates and 
functional complexities place it as an important biomarker and 
a novel target of emerging antimicrobial measures. Ongoing ef-
forts of OmpA-based therapy could provide a new light in the 
fight against multiple drug-resistant A. baumannii [39].
Conclusion:
The study demonstrated a high prevalence of multidrug-resist-
ant (MDR) and extensively drug-resistant (XDR) Acinetobacter 
baumannii isolates in burn wound infections, with reduced an-
tibiotic treatment effectiveness. Molecular detection of blaIMP 
and ompA genes highlighted the significant roles of antibiotic 
resistance and virulence in these isolates. Specifically, 16 iso-
lates (43.2%) were classified as MDR, while 21 isolates (56.7%) 
were recognized as XDR. The blaIMP gene was detected in 17 
isolates (45.9%), and the ompA gene in 19 isolates (51.4%). 
These findings underscore the critical need for molecular sur-
veillance and stringent infection control measures in burn care 
settings.
Acknowledgement
I am grateful to the medical college of Al-Qadisiyah University 
and Al Hussein Hospital for meeting all my study needs.
References 
1. A. Pormohammad, M. Mehdinejad, and R. Ghotaslou, “Glob-
al prevalence of colistin resistance in clinical isolates of Acine-
tobacter baumannii: a systematic review and meta-analysis,” 
Microb. Pathog., vol. 139, p. 103850, 2020, doi: 10.1016/j.mic-
path.2019.103850.
2. M. Darvishi, “Virulence factors profile and antimicrobial re-
sistance of Acinetobacter baumannii strains isolated from var-
ious infections recovered from immunosuppressive patients,” 
Biomed. Pharmacol. J., vol. 9, no. 2, pp. 541–549, 2016, doi: 
10.13005/bpj/975.
3. M. L. Joly-Guillou, “Clinical impact and pathogenicity of 
Acinetobacter,” Clin. Microbiol. Infect., vol. 11, no. 11, pp. 868–
873, 2005, doi: 10.1111/j.1469-0691.2005.01227.x.
4. L. Azimi, M. Talebi, M. R. Pourshafie, H. Goudarzi, and M. 
Goudarzi, “Survey of various carbapenem-resistant mecha-
nisms of Acinetobacter baumannii and Pseudomonas aerug-
inosa isolated from clinical samples in Iran,” Iran. J. Basic 
Med. Sci., vol. 23, no. 4, pp. 478–483, 2020, doi: 10.22038/
IJBMS.2020.39016.9263.
5. A. Pournajaf et al., “Molecular characterization of carbapen-
em-resistant Acinetobacter baumannii isolated from pediatric 
burns patients in an Iranian hospital,” Trop. J. Pharm. Res., vol. 
17, no. 1, pp. 135–141, 2018, doi: 10.4314/tjpr.v17i1.19.
6. T. Naas et al., “Beta-lactamase database (BLDB) – structure 
and function,” J. Enzyme Inhib. Med. Chem., vol. 32, no. 1, pp. 
917–919, 2017, doi: 10.1080/14756366.2017.1344235.
7. C. Huang et al., “Resistance and integron characterization of 

Acinetobacter baumannii in a teaching hospital in Chongqing, 
China,” New Microbes New Infect., vol. 8, pp. 103–108, 2015, 
doi: 10.1016/j.nmni.2015.09.015.
8. F. Fallah et al., “Prevalence of blaNDM, blaPER, blaVEB, 
blaIMP, and blaVIM genes among Acinetobacter baumannii iso-
lated from two hospitals of Tehran, Iran,” Scientifica (Cairo), vol. 
2014, Article ID 245162, 2014, doi: 10.1155/2014/245162.
9. C. O. Vrancianu, I. Gheorghe, I. B. Czobor, and M. C. Chifiri-
uc, “Antibiotic resistance profiles, molecular mechanisms and 
innovative treatment strategies of Acinetobacter baumannii,” 
Microorganisms, vol. 8, no. 6, p. 935, 2020, doi: 10.3390/micro-
organisms8060935.
10. F. Longo, C. Vuotto, and G. Donelli, “Biofilm formation in 
Acinetobacter baumannii,” New Microbiol., vol. 37, no. 2, pp. 
119–127, 2014.
11. F. Baron, M. F. Cochet, N. Grosset, M. N. Madec, R. Brian-
det, S. Dessaigne, et al., “Isolation and characterization of a 
psychrotolerant toxin producer, Bacillus weihenstephanensis, 
in liquid egg products,” J. Food Prot., vol. 70, pp. 2782–2791, 
2007.
12. J. G. Collee, A. G. Fraser, B. P. Marmino, and A. Simons, 
Mackie and McCartney Practical Medical Microbiology, USA: 
Churchill Livingstone Inc., 1996.
13. E. J. B. Almayali and A. S. AL-muhana, “Detection of VIM 
and IMP Metallo-Beta-Lactamase Genes in Carbapenem Re-
sistant Pseudomonas aeruginosa Isolated from Different Clini-
cal Infection in AL-Najaf Province,” Hist. Med., vol. 9, no. 1, pp. 
2315–2321, 2023.
14. H. Zhao, Y. Hu, D. Nie, N. Li, Z. Chen, S. Zhou, et al., “A pep-
tide targeting outer membrane protein A of Acinetobacter 
baumannii exhibits antibacterial activity by reducing bacterial 
pathogenicity,” Antimicrob. Agents Chemother., vol. 68, no. 12, 
e00565-24, 2024.
15. O. Bartoš, M. Chmel, and I. Swierczková, “The overlooked 
evolutionary dynamics of 16S rRNA revises its role as the ‘gold 
standard’ for bacterial species identification,” Sci. Rep., vol. 14, 
no. 1, p. 9067, 2024.
16. A. Elbehiry, E. Marzouk, A. Abalkhail, M. H. Abdelsalam, M. 
E. Mostafa, M. Alasiri, et al., “Detection of antimicrobial re-
sistance via state-of-the-art technologies versus conventional 
methods,” Front. Microbiol., vol. 16, p. 1549044, 2025.
17. L. Chelkeba, T. Melaku, and T. A. Mega, “Gram-negative bac-
teria isolates and their antibiotic-resistance patterns in patients 
with wound infection in Ethiopia: A systematic review and me-
ta-analysis,” Infect. Drug Resist., vol. 14, pp. 277–302, 2021.
19. D. R. Ahmed and R. Heun, “A systematic review of the epi-
demiology of suicide in Iraq and Kurdistan region,” J. Affect. Dis-
ord., 2024, doi:10.1016/j.jad.2024.01.XXX.
20. M. T. Moghadam, A. Khoshbayan, Z. Chegini, I. Farahani, and 
A. Shariati, “Bacteriophages, a new therapeutic solution for in-
hibiting multidrug-resistant bacteria causing wound infection: 
Lesson from animal models and clinical trials,” Drug Des. Devel. 
Ther., vol. 14, pp. 1867–2020.
21. I. Gajic, J. Kabic, D. Kekic, M. Jovicevic, M. Milenkovic, D. Mit-
ic Culafic, et al., “Antimicrobial susceptibility testing: a compre-
hensive review of currently used methods,” Antibiotics, vol. 11, 
no. 4, p. 427, 2022.
22. Y. A. Anane, T. Apalata, S. Vasaikar, G. E. Okuthe, and S. Song-
ca, “Molecular detection of carbapenemase‐encoding genes in 
multidrug‐resistant Acinetobacter baumannii clinical isolates in 
South Africa,” Int. J. Microbiol., vol. 2020, p. 7380740, 2020.



108 Al-Qadisiyah Medical Journal | volume 21 | Issue 2 | June -December 2025

Molecular detection of blaIMP and ompA genes in Acinetobacter  .....                                                         Qad.Med.J. 21(2): 103–108, 2025  

23. H. Q. Raheem and H. H. Al-Hasnawy, “Molecular investiga-
tion of antibiotic resistance genes in extensive drug resistant 
(XDR) Acinetobacter baumannii isolated from clinical speci-
mens in Babylon Province, Iraq,” Biochem. Cell. Arch., vol. 20, 
2020.
24. M. Al-Tamimi, H. Albalawi, M. Alkhawaldeh, A. Alazzam, H. 
Ramadan, M. Altalalwah, et al., “Multidrug-resistant Acineto-
bacter baumannii in Jordan,” Microorganisms, vol. 10, no. 5, p. 
849, 2022.
25. I. M. S. Al-Kadmy, A. N. M. Ali, I. M. A. Salman, and S. S. Khaz-
aal, “Molecular characterization of Acinetobacter baumannii 
isolated from Iraqi hospital environment,” New Microbes New 
Infect., vol. 21, pp. 51–57, 2018.
26. N. H. Ahmad and G. A. Mohammad, “Evaluation of some 
material to inhibit biofilm formed by Acinetobacter baumannii 
isolates,” Tikrit J. Pure Sci., vol. 24, pp. 19–25, 2019.
27. M. A. Mshachal, T. R. Abdulrahman, M. S. Khudair, and J. 
S. Hassan, “Molecular detection of multidrug resistant Acineto-
bacter baumannii from different clinical samples,” Iraqi J. Med. 
Sci., vol. 15, no. 3, 2017.
28. R. M. Abd El-Baky, S. M. Farhan, R. A. Ibrahim, K. M. Mahran, 
and H. F. Hetta, “Antimicrobial resistance pattern and molecular 
epidemiology of ESBL and MBL producing Acinetobacter bau-
mannii isolated from hospitals in Minia, Egypt,” Alexandria J. 
Med., vol. 56, no. 1, pp. 4–13, 2020.
29. H. Maspi, H. M. Hosseini, M. Amin, and A. A. I. Fooladi, 
“High prevalence of extensively drug-resistant and metallo be-
ta-lactamase-producing clinical Acinetobacter baumannii in 
Iran,” Microb. Pathog., vol. 98, pp. 155–159, 2016.
30. S. P. Diggle and M. Whiteley, “Microbe Profile: Pseudomonas 
aeruginosa: opportunistic pathogen and lab rat,” Microbiology, 
vol. 166, no. 1, pp. 30–33, 2020.
31. M. A. Narjis and M. S. Mahdi, “Isolation and identification of 
multi-drug resistance Acinetobacter baumannii isolated from 
clinical samples at Baghdad, Iraq,” J. Appl. Nat. Sci., vol. 15, no. 
2, 2023.
32. F. P. Nocera, A. R. Attili, and L. De Martino, “Acinetobacter 
baumannii: its clinical significance in human and veterinary 
medicine,” Pathogens, vol. 10, no. 2, p. 127, 2021.
33. D. Gautam, K. G. Dolma, B. Khandelwal, R. K. Goyal, W. Mit-
suwan, M. D. L. G. Pereira, et al., “Acinetobacter baumannii in 
suspected bacterial infections: Association between multidrug 
resistance, virulence genes, & biofilm production,” Indian J. 
Med. Res., vol. 158, no. 4, pp. 439–446, 2023.
34. H. M. Khalid, “Molecular study of blaVIM and blaIMP genes 
in Acinetobacter baumannii strains isolated from burn patients 
in Duhok City, Iraq,” J. Infect. Dev. Ctries., vol. 18, no. 1, pp. 
101–105, 2024.
35. M. H. G. Kanaan and H. T. Khashan, “Molecular typing, viru-
lence traits and risk factors of pandrug-resistant Acinetobacter 
baumannii spread in intensive care unit centers of Baghdad city, 
Iraq,” Rev. Res. Med. Microbiol., vol. 33, no. 1, pp. 51–55, 2022.
36. M. Nikibakhsh, F. Firoozeh, F. Badmasti, K. Kabir, and M. Zi-
baei, “Molecular study of metallo-β-lactamases and integrons 
in Acinetobacter baumannii isolates from burn patients,” BMC 
Infect. Dis., vol. 21, pp. 1–6, 2021.
37. D. Sharma, L. Misba, and A. U. Khan, “Antibiotics versus 
biofilm: an emerging battleground in microbial communities,” 
Antimicrob. Resist. Infect. Control, vol. 76, no. 8, pp. 1–10, 2019.
38. N. Al-Rashed, K. M. Bindayna, M. Shahid, N. K. Saeed, A. 

Darwish, R. M. Joji, and A. Al-Mahmeed, “Prevalence of carbap-
enemases in carbapenem-resistant Acinetobacter baumannii 
isolates from the Kingdom of Bahrain,” Antibiotics, vol. 12, no. 
7, p. 1198, 2023.
39. B. L. Schmitt, B. F. Leal, M. Leyser, M. P. de Barros, D. S. Tren-
tin, C. A. S. Ferreira, and S. D. de Oliveira, “Increased ompW and 
ompA expression and higher virulence of Acinetobacter bau-
mannii persister cells,” BMC Microbiol., vol. 23, no. 1, p. 157, 

2023.


