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Chapter One Introduction

1.Introduction

The emergence of  extensively  drug-resistant Acinetobacter
baumannii has become a significant concern in healthcare settings worldwide.
Irag is no exception, with an increasing incidence of Acinetobacter

baumannii infections in recent years.

Al-Rubaie and Abbas, (2023) report that A. baumannii is a frequently
encountered microorganism in healthcare settings, particularly in intensive
care units (ICUs), where it can cause a range of infections, including
septicemia, pneumonia, nosocomial meningitis, wound infections, urinary

tract infections, and skin infections, among other illnesses.

The resistance of A. baumannii to antibiotics is caused by both intrinsic
and acquired mechanisms, which are facilitated, in part, by genomic plasticity
and adaptation, including the presence of mobile genetic elements (Pagano et
al., 2016). One of the primary mechanisms of antibiotic resistance in A.
baumannii is the production of [B-lactamase enzymes, whose genes are
typically located on mobile genetic elements such as integrons
(Leungtongkam et al., 2018).

Integrons are genetic elements that can move between different bacteria
and carry various genes that confer resistance to antibiotics, heavy metals, and
antiseptics. Five classes of integrons are distinguished based on the conserved
segments of the intl gene at the 5’ end. Integrons consist of an integrase
encoded by the intl gene, a recombination site known as attl, and a promoter
gene present in all integrons. Cassette genes are open-reading frames without
promoters that contain antibiotic-resistant genes, and they can integrate into
integrons via site-specific recombination. A. baumannii typically expresses
Class 1 integrons, which play a significant role in antibiotic resistance and
commonly contain genes that confer resistance to aminoglycosides, [-
lactamases, Metallo-p-lactamases, and oxacillinases (Ghazalibinaet al.,
2019;Ashouri et al., 2022).



Chapter One Introduction

The development of antimicrobial resistance in A.baumannii is
associated with its genome plasticity, which allows the acquisition of
functional genetic determinants such as antimicrobial resistance and virulence
genes that enhance its survival. The genomic characteristics of A.
baumannii have become an intriguing area of research in understanding the
epidemiology and evolutionary trajectories of this pathogen. Several studies
investigating the genomic features of clinical isolates have indicated that A.
baumannii possesses a large proportion of accessory genome comprising
flexible gene pools that rapidly evolve through environmental selective
pressure, resulting in the dynamic genome reorganization and intra-clonal
diversity (Wiradiputra et al., 2023).

To conduct epidemiological research, evaluate microbial community
population structures, and assess species genetic diversity, molecular typing
techniques are commonly employed to identify infectious agents. Bacterial
molecular typing plays a crucial role in preventing and controlling infections
(Meshkatet al., 2017). In differentiating isolates of pathogenic
microorganisms, the arbitrarily primed polymerase chain reaction (AP-PCR)
technique has helped generate fingerprints and is considered an effective tool
(Fukatsu et al., 2022).

The aims of the study

The aim of this study was to investigate extensively drug-resistant A.
baumannii isolated from clinical samples of Iragi patients in Diyala. The
investigation involved molecular typing using the Arbitrarily primed PCR
(AP-PCR) technique, detection of biofilm production, Metallo beta-lactamase
production, and detection of integron classes genes responsible for antibiotic
resistance using the PCR technique. The following steps were undertaken for

this purpose:
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1.

Isolation and identification of A. baumannii from various clinical

infections.

. Assessment of multi-drug resistant phenotypes (MDR, XDR and PDR)

and antibiotic susceptibility profiles in A. baumannii isolates.

. Phenotypic detection of biofilm formation and metallo beta-lactamase

(MBLs) enzymes.

Molecular detection of integron classes (1, 2, 3) responsible for antibiotic

resistance using PCR technique.

Typing clinical isolates of A.baumannii using the AP-PCR technique.

. Identification of bacterial species and diversity using molecular diagnostic

methods such as 16S rRNA gene Sanger and Miseq sequencing methods.

. Use of bioinformatics methods to analyze sequencing results and compile

sequencing data to build tree genetics.

These steps were carried out to understand better the prevalence and
molecular characteristics of extensively drug-resistant A. baumannii in

Diyala, Iraq.
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