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Abstract

Background:P. aeruginosa is indeed a prominent Gram-negative bacteria and opportunism pathogen
that has been associated in several of the life-threatening diseases in recent years. Carbapenems, in
specific imipenem and meropenem, have a broadest spectrum of activity. Resistance to hydrolyzed by

most B-lactamases provides them significant assets in the combat against severe nosocomial infections

Aim of the study: Examinations the incidence of extensive-drug resistant (XDR) and detecting of
carbapenems antibiotic resistant genes among susceptibility profile in P. aeruginosa which isolated from

Najaf burn Center.

Methods: overall of 73 samples were taken from patients at the Najaf Burn Center from the whole
research period. A Kirby-Bauer disk diffusion technique using 17 antimicrobial agents has been used to
examine P. aeruginosa specimens for bacterial resistance. Carbapenems production was initially
screened by using the disk diffusion method , according to the CLSI (2020) and potential Carbapenems

producing isolates were further determined by using disk diffusion method based on the MIC.
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Polymerase chain reactions (PCR) were used to identify Carbapenemase genes with in specimens.

Result:There were 24 (32.8%) P. aeruginosa specimens confirmed.The distribution of antimicrobial
sensitivity revealed extensive drug resistance in 7 of the isolates (29%). Based on the findings of
antibiotic susceptibility, Most of these samples were shown to be resistant to at least one carbapenem,
and 6 (25) % of P. aeruginosa were shown to have considerable resistance to carbapenems, extensive
resistance was found in all of these specimens.3 (50%) types of genes encoding carbapenem-inactivating

enzymes (blanom , blaspm-1 and blaoxa-so) were detected in this study

Conclusions:Carbapenem resistance has increased, demonstrating the significance of such a challenge

as in management of severe infections with P. aeruginosa which is extensive-resistant.

Keywords: Pseudomonas Aeruginosa, Resistance , extensive-drug resistant, Antibiotics

INTRODUCTION

Pseudomonas aeruginosa is among the most important microorganisms inside the body,Gram-
negative bacteria with wide-ranging pathogenic potential, considered the most important
cause of an ever-expanding spectrum of possibly serious diseases (Rashid et al., 2020). One of
most concerning aspect of this bacteria is that it is resistant to most antibiotics, this may be
attributed to the limited accessibility of a microbial organisms membranes and the activity of
efflux pumps (Pang et al., 2019). In additional toward this intrinsic resistance, Pseudomonas
aeruginosa may acquire resistance from mutations within chromosomal genes or through the
transfer of resistant determinants through horizontal transmission. These pathways can often
be seen working in concert, consequently giving multi-drug resistance on various antibiotics
(Eichenberger and Thaden, 2019). Obviously, Multiple drug resistance has become more
common in P. aeruginosa, making treatment more problematic due to fewer possible
treatment alternatives (Palavutitotai et al., 2018). The words multidrug resistance (MDR),
extensive drug resistance (XDR), and pan drug resistance (PDR) have been used to explain the
various types of multidrug resistant strains that P. aeruginosa demonstrates. (Magiorakos et al.,

2012).
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For the most severe situations of multiple drug resistance, carbapenems are just the first

medication. The widespread usage of carbapenems with in hospitals has resulted in the
production of resistant bacteria . Regardless of that, carbapenem-resistant Worrisome P.
aeruginosa samples are expanded fast over the globe, especially Iraq (Alshara et al., 2014)
,(Sedighi et al., 2014)found a significantly greater separation rate (41.5 %), in Iran, where such a
total of 106 P. aeruginosa isolates were screened among 255 clinical isolates analysed.In Egypt,
Abaza et al. (2014), stated indicated 175 (11.3 %) P. aeruginosa specimens were detected.
Ambler class A, class B, and class D carbapenemases have been identified and
categorized(McCracken et al., 2019) . The purpose of this study is to explore the prevalence,
drug resistance profiles, the occurrence of selective antibiotic resistant genes as well as

molecular epidemiology of clinical isolates of XDR P. aeruginosa at Najaf burn center. through

Materials And Method

Collecting of Samples

Najaf's burn center's across sections procedures on patients admitted and visited during
September 2020 to December 2020.73 specimens were obtained from patients from the

research period and the samples were taken to the laboratory .

Identification of Bacterial Isolates
In accordance with MacFaddin, (2000)'s standard approach, suspect P.aeruginosa colony are
identified and isolated by standard laboratory assays, In order to identify P.aeruginosa, the

VITEK-2 compact system has been used ,which made use of GN AST 222 card.

Susceptibility Testing for Antibiotics

The isolates were screened for their susceptibility against 17 different antibiotic discs of 9
classes by using Kirby-Bauer agar disk diffusion method (Hudzicki, 2012), which was used to
measure zones of inhibition in accordance with the recommendations of clinical and Laboratory
Standards Institute (CLSI 2020) . E. coli ATCC 25922 was used as control strain in all

susceptibility assays.

Carbapenemase Molecular Screening :
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This study was carried out to detect the diversity and distribution of the main

carbapenemase genes amongst the XDR P. aeruginosa isolates obtained from Najaf burn center
during 3-months period. the main carbapenemase-encoding genes including; Ambler class B
MBLs (blaviv, blanowm, blaspm-1, and blagiv), Ambler class A carbapenemases (blawvi and blages),
and Ambler class D oxacillinases (blaoxa4o, blaoxa4s, blaoxaso).The early detection of

carbapenemase producing P. aeruginosa may avoid the future spread of these XDR isolates.

Result

Among 73 specimens that collected from burn center found that 24 (32.8%) of isolates were
P.aeruginosa ,and 6/24(25%) isolate were extensively drug resistant carbapenems
P.aeruginosa ,were only 1/24(4%) was XDR but not resistant to carbapenems as shown in table
(1) .All six P. aeruginosa specimenswhich were resistant to meropenem and/or imipenem, A

minimum inhibitory concentration (MIC) was also confirmed by VITEK-2 compact system.

Table 1: Antibiotic susceptibility test results from P.aeruginosa patients (n=24) isolated

Antimicrobial agent Total of Clinical
resistant (n=24)
R | S

Piperacillin 14 (58.3) 3(12) 7 (29)
Ticarcillin- clavulanic acid 9 (38) / 15 (62)
Cefotaxime 17 (71) 3(13) 4(17)
Ceftriaxone 14 (58) / 10 (42)
Ceftazidime 21 (88) 1(4.1) 2(8.3)
Cefepime 11 (46) 3(12) 10 (42)
Aztreonam 7 (29) / 17 (71)
Imipenem 5(21) 2 (8.3) 17 (71)
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Meropenem 5(21) / 19 (79.1)
Tobramycin 12 (50) 2 (8.3) 10 (42)
Gentamicin 7 (29) 4(17) | 13 (54.1)
Amikacin 7 (29) / 17 (71)
Ciprofloxacin 8(33.3) 2 (8.3) 14 (58)
Levofloxacin 7 (29) 1(4.1) 16 (66.6)
Norfloxacin 13 (54.1) / 11 (46)
Colistin 2 (8.3) / 22 (92)
Fosfomycin 16 (66.6) / 8(33.3)

Molecular screening of carbapenemase poducers:

All 6 carbapenem resistant P. aeruginosa samples were detected by PCR for potential genes

determinants encoding carbapenemase using a specific primers for Ambler class A
carbapenemases, class B MBL and class D. Three types of genes encoding carbapenem-
inactivating enzymes (blanom , blasem-1 and blaoxaso) were detected. According to PCR findings

,Carbapenem-resistant genes were detected in 50 % of specimens screened

investigation as shown in Figures (1,2 and 3).
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Figure (1 ): Agarose gel with red save stained of mono-plex PCR amplified product from extract

DNA of P. aeruginosa isolates with blaNDM gene primer. The electrophoresis performed at 65

volt for 120 minutes. Lane (L) is DNA molecular size marker (10,000-bp ladder). Pal show
positive results with blaNDM gene (623 bp).
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Figure (2 ): Agarose gel with red save stained of mono-plex PCR amplified product from extract

DNA of P. aeruginosa isolates with bla SPM-1 gene primer. The electrophoresis performed at 65

volt for 120 minutes. Lane (L) is DNA molecular size marker (10,000-bp ladder). Pa4 show
positive results with blaSPM-1 gene (650 bp).
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Figure (3): Agarose gel with red save stained of mono-plex PCR amplified product from extract

DNA of P. aeruginosa isolates with blaOXA-50 gene primer. The electrophoresis performed at

65 volt for 120 minutes. Lane (L) is DNA molecular size marker (10,000-bp ladder). Lanes pa5
show positive results with blaOXA-50 gene (869 bp).

Discussion

Pseudomonas aeruginosa was among the most common bacteria responsible with
healthcare-associated illnesses(Litwin et al., 2021).The huge load of sickness is caused by this
bacterium, which represents a severe health concern,mortality rates including both developed
and emerging countries(Khosravi et al., 2019; Pang et al., 2019). Such significant pathogenicity
of P. aeruginosa was due in part towards the bacteria's inherent resistance to a variety of
commonly prescribed antibiotics, and also the emergence of multiple-drug resistance
(Langendonk et al., 2021). This cross-sectional research, which occurred from September 2020

to November 2020, collected 73 clinician specimens. According to the outcomes of this
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investigation, 24 (32.8%) P. aeruginosa was isolated and detected in a wide range of clinical
specimens collected from Najaf burn center. According to some research, including those
conducted in India, 55% of the population is affected (Rajput et al., 2010) and 50% in
Palestine(Al Laham et al., 2013). That variation in prevalence rates across the preceding
research might be attributable to variations in the sorts of samples examined, geographic
region and sanitary conditions. Extensively drug resistant isolatesin specifically those that are
resistant towards carbapenems, a serious problem for healthcare facilities(Meletis & Bagkeri,
2013).Unfortunately, P. aeruginosa demonstrating resistance toward carbapenems are growing
because of multifactorial and can be caused by many causes, involving carbapenemase
synthesis, excess supply of efflux pump, and decrease of cellular membranes porins (Doi, 2019).
Carbapenemase genes were found in a large percentage of specimens with in present study,
Carbapenem-resistant genes were found in both class B and D, Three of such XDR specimens
(50%) that received PCR screening,demonstrating that carbapenem resistance among XDR P.
aeruginosa samples was caused in quantity by the synthesis of carbapenemase. In Najaf, there
are different rates of carbapenemase genes blaoxa-50(16.6%), according to (EI-Shouny et al.,
2018), 42.8 % of the P. aeruginosa samples detected in Egypt exhibited OXA-50 type providers.
The rate of blanpwm-1 in najaf was (16.6%) . Currently, the occurrence of NDM-1 had already risen
significantly from the world, and has been identified mostly in Asia (Tada et al., 2019; Honda et
al., 2019), in Europe (Urbanowicz et al., 2019), and in Africa (Yoon and Jeong, 2021). Also blaspm-
1 was demonstrated as (16.6%) rate in this investigation , blaspm-1 likewise has been detected in
Switzerland (Salabi et al., 2010), Salabi et al. (2010), the United Kingdom (Azim et al. 2010).
Consequently, the discovery of (50%) carbapenemase resistant genes in this research
recommended potentials of dissemination through its high rate of genetic transfer among
pathogenic bacteria in Najaf hospitals, or possibilities to human factors such as hygiene and

international tourists.

CONCLUSIONS

The results of this research confirmed that Carbapenem resistance has increased among P.
aeruginosa isolates. A high rate of carbapenem resistance was observed among XDR isolates
and blaoxa-so, blanom, blaspm-1 genes were detected in three isolates. Colistin is still the most
potentate antibiotic for P. aeruginosa . However, this study found that 29% resistant to P.

aeruginosa.
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