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Abstract: The most prevalent pathogen in nosocomial situations remains to be
pseudomonas aeruginosa. High levels of resistance to several antibiotic classes
are displayed by this bacterium. Thus, the purpose of this work is to examine the
multidrug-resistant P. aeruginosa bacteria that have been isolated from wound
and burn infections. From burn and wound, 69 P. aeruginosa isolates were
obtained. Antibiotic susceptibility testing was carried out using the conventional
Kirby-Bauer disk-diffusion test method. The antibiotic resistance rate ranged
between (20.28-85.5) for 69 isolates of P. aeruginosa tested. The current study
revealed that P. aeruginosa isolates that higher level of resistance to Gentamicin,
Cefepime, Ceftazidime Ticarcillin, Aztreonam, and also appear high sensitive to
Amikacin, Imipenem, Meropenem and Ciprofloxacin. Therefore, in order to
implement successful empirical medicines throughout hospital settings, it is
imperative to carry out molecular epidemiology research and antibiotic
surveillance.
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Introduction

A common pathogenic bacterium called Pseudomonas aeruginosa can cause serious
opportunistic infections, particularly in those with impaired immune systems. This
organism is highly hazardous when it spreads across healthcare institutions because it
penetrates the skin of humans and enters the body, leading to nosocomial infection,
especially in hospital critical care units (ICUs).

Owing to the existence of many pathways of true resistance to the majority of
antibiotics, P. aeruginosa’s pathogenesis is complex, leading to the development of a wide
range of cellular structures and extracellular compounds that are essential in enhancing
pathogenicity (Al-Mayyahi, 2018). GN bacterium that resembles a rod Hospital-acquired
infections are frequently caused by P. aeruginosa. Although healthy individuals are often
unaffected by HPV, the virus may colonize any area of the body with sufficient moisture to
create a niche. About 8-10% of all infections linked to healthcare are caused by P. aeruginosa.

Infections in the US (51,000 cases in 2013). About 13% of these cases had resistant to
several drugs strains, and a rising proportion of pan-drug-resistant specimen that were
unresponsive to any anti-pseudomonal medications used in the medical center were found

(Wagner et al., 2016).

One of the most prevalent forms of trauma degradation is burns (Atilla et al., 2015).
Burns affect the skin's ability to withstand pathogen activity and the integrity of the skin's
immune system (Aleksiewicz et al., 2015). For patients with burns, nosocomial infection is
a serious risk. One of the main causes of morbidity and death among hospitalized burn
victims is infection. Patients who have burns are more susceptible to nosocomial infections
due to their compromised status and type of injury (Risan et al., 2020). By definition, a
wound is a break in the integrity of the skin's epithelium and can result in additional
disruptions to the physiology, anatomy, and functioning of the skin. Wounds can be
classified as either acute or chronic (Che Soh et al., 2020).

Methodology

This progressive investigation, which involved 69 clinical samples taken from
patients with burn (n = 53) and wound (n = 16) infections, was carried out between January
12,2021, and January 4, 2022. 58.6% and 50.9%, respectively, of the male and female patients
who attended Al Hussain Teaching Hospital and Burn Hospital in Medical City, Baghdad
Teaching Hospital and had ages ranging from one month to 73 years, were included in the
study.

Bacterial isolation

On MacConkey, cetrimide, and blood agar, all clinical samples were infected. The
common lab procedure for P. aeruginosa identification was applied to identify the isolates
antibiotic susceptibility testing.

https://journal.pubmedia.id/index.php/mpk



https://journal.pubmedia.id/index.php/mpk

Manajemen Pelayanan Kesehatan Vol: 1, No 2, 2024 30f10

Assessment of antibiotic susceptibility

The Kirby-Bauer disc-diffusion method was used to test Mueller-Hinton agar
(Neogen, USA) for antibiotic sensitivity against the most widely used antibiotics
(Bioanyalyse, Mast group, Himedia). Eleven antimicrobial drugs comprising Ceftazidime
(CAZ), Imipenem (IPM), Piperacillin-tazobactam (PRL), Levofloxacin (LEV), Meropenem
(MEM), Gentamicin (GN), Amikacin (AK), Ticarcillin (TC), Cefepime (FEP), Aztreonam
(ATM), and Ciprofloxacin (cip) were examined for susceptibility.

Table 1. Antibiotics Discs utilized in This Study

Antibiotic Symbol Content Origin
Gentamicin CN 10ug Bioanyalyse
Aztreonam ATM 30 ug Bioanyalyse
AMIKACIN AK 30ug Mast group
Ciprofloxacin cIp 5MCg Himedia
LEVOFLOXACIN LEV 5Ug Bioanyalyse
Ticarcilin Tc 75/10 ug Bioanyalyse
Meropenem MEM-10 10Ug Himedia
PiPeracillin PIT 100/10Ug Bioanyalyse
Imipenem IPM-10 10Ug Bioanyalyse
Cefepime FEP-10 10ug Bioanyalyse
Ceftazidime CAZ-30 30ug Bioanyalyse
Result

The current study analyzed 69 isolates of P. aeruginosa strains that obtained from burn
53 (60.9) and wound 16 (42.1) infections the result of P. aeruginosa according gender in male
high than female score 41 (58.6) while female 28 (50.9), the result of P. aeruginosa according
location appear in Baghdad 36 (59) while in Muthanna city 33 (51.6),the result according
age appear the age <24 score 41 (62.1), while age 25-50 scorel?7 (53.1) and age >50 sign 11
(40.7)

The current study analyzed 69 isolates of P. aeruginosa strains that obtained from burn
53 (60.9) and wound 16 (42.1) infections the result of P. aeruginosa according gender in male
high than female score 41 (58.6) while female 28 (50.9), the result of P. aeruginosa according
location appear in Baghdad 36 (59) while in Muthanna city 33 (51.6),the result according
age appear the age <24 score 41 (62.1), while age 25-50 score 17 (53.1) and age >50 sign 11
(40.7).
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Table 2. Frequency of General risk factors according to culture positivity

Positive Gender Location Age
Growth Male Female Baghdad  Muthanna <24 25-50 >50
p. 41 (58.6) 28 (50.9) 36 (59) 33 (51.6) 41 (62.1) 17 (53.1) 11 (40.7)
aeruginosa
Other 29 (41.4) 27(49.1) 25 (41) 31 (48.4) 25 (37.9) 15 (46.9) 16 (59.3)
Bacteria
Total 70 (56) 55(44)  61(48.8) 64 (51.2) 66 (52.8) 32 (25.6) 27 (21.6)
P value 0.469- 0.4732 0.164

0.118° 0.718> <0.001*®

* represent a significant difference at p<0.05. a; the statistical analysis between positive
growth culture (pseudomonas and other bacteria) and risk factors (Gender, Location and
Age groups), b; the statistical analysis between culture results (P. aeruginosa) and risk factors
(Gender, Location and Age groups).

Table 3 show percentage of P. aeruginosa in burn swab 53 (60.9) while in wound swab
16 (42.1).

Table 3. Frequency of culture positivity according to Source of infection

Positive ___Source
growth Burn Swab Wound Swab
P. 53 (60.9) 16 (42.1)
aeruginosa
Other 34 (39.1) 22 (57.9)
bacteria
Total 87 (69.6) 38 (30.4)
P value a- 0.078

b- <0.0001*

¢ 0.109

* indicate a p-value of less than 0.05 substantial difference. The statistical analysis that is
conducted in the following three cases: a) the positive growth culture (pseudomonas and
other bacteria) and the source of infection (Burn and Wound); b) the culture results (P.
aeruginosa) and the source of infection (Burn and Wound); c) the culture results (Other
bacteria) and the source of infection (Burn and Wound).

As advised by CLSI (2021), Pseudomonas aeruginosa isolates from burn wounds
were evaluated for antibiotic sensitivity using the Kirby Bauer Disk Diffusion technique.
The antigram of the isolates revealed varying resistance to the antibiotics under study, as
shown in table (2). Ceftazidime (CAZ), Imipenem (IPM), Piperacillin-tazobactam (PRL),
Levofloxacin (LEV), Meropenem (MEM), Gentamicin (GN), Amikacin (AK), Ticarcillin (TC),
Cefepime (FEP), Aztreonam (ATM), and Ciprofloxacin (cip) were among the eleven
antimicrobial agents whose susceptibilities were evaluated for. All of the antibiotics we
utilized in our investigation did not work on the isolates a rise of antibiotic-resistant
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bacteria, which is thought to constitute a significant treatment issue. As per the findings, the
greatest proportion of resistance to Ceftazidime and Gentamicin was 85.5%, while the
lowest rate was observed for Ciprofloxacin 14 (20.28%).

The figure 1 show the percentage of that P. aeruginosa were higher resistant to
ceftazidime score 85.50%, for Cefepime 73.91%. The resistant to Pipracillin was 56.52%,
while for Aztreonam 65.21%, Impenem (28.98) and Meropenem (26.0), levofloxacin score
57.97%, Ciprofloxacin reach (78.26%), Gentamycin (85.5%) and amikacin (AK) record
(26.08%).
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Figure 1. Antibiotic Resistance ratios among P. aeruginosa isolates

Discussion

The present study shows of P. aeruginosa resistance to ceftazidime (85.50%) that
agreed with the results of previous studies (Alhamdani & Al-Luaibi, 2020) the recorded
100% resistance for ceftazidime and agree with (Abdul-Wahid et al., 2015) and (Al-Janahi et
al., 2020) where record (79.3%) and (69.3) respectively in other hand disagreed with Al-
Mayyahi, (2018) were recorded at 31.7%. Ceftazidime is an antibiotic that is part of the
cephalosporin category. The beta-lactam ring present in cephalosporin antibiotics prevents
the production of the bacterial cell wall. The reason for higher susceptibility to this class of
antibiotics could be attributed to the non-permeability of these drugs through the plasma
membrane (Brooks et al., 2007), the presence of the extended-spectrum (3-lactam enzyme,
which is often expressed as a plasmid and disrupts the -lactam ring, preventing it from
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binding to the cell wall protein (Bush & Jacoby, 2010), or the secretion of chromosomally
expressed enzymes (Lopez-Yeste et al., 1996).

The another member of Cephem the Cefepime score resistance in our study (73.91%)
compatible with (11) indicated that the rate of antibiotic cefepime resistance (74.3%) The
current results obtained from resistance of Pseudomonas aeruginosa towards piperacillin
(56.52%) was agreed with Al-Saeedi & Raheema (2019) were recorded 59.7% for resistance
of (PA) to piperacillin. While the results obtained by Ahmed, Z. (2015), Abdel et al (2016),
and Kamal et al (2018). P. aeruginosa appears to be more resistant to piperacillin, with a 100%
resistance rate. P. aeruginosa appears to be very resistant to these antibiotics when they are
used excessively, despite their therapeutic significance. Frequent overuse and irregular
usage will lead to an increase in bacterial resistance and the emergence of numerous
bacterial isolates that are identified by their multidrug resistance (Ali et al., 2015). Ticarcillin
is another member of (3-Lactams show high resistance in our study reach to (63.76%) close
rate to Qader et al (2021) were score (71%).

As for the antibiotic aztreonam, our local isolates showed (65.21%) resistance which
agree with the study of Alhamdani & Al-Luaibi (2020) which recorded resistance to this
antibiotic (65.38%) While the study of Naqvi et al (2005) disagreed with the current result
who recorded the resistance of bacteria to this antibiotics in a percentage (6.8%) meropenem
and imipenem appear sensitive score in current study (73.9%) and (69.56) respectively
agreed with Al-Kazrage was score (65%)for meropenem and (%70) for Imipenem while
disagree with Hu et al (2021) was resistance recorded (75%) for both antibiotic. Tested for
all bacterial isolates under investigation, levofloxacin, one of the six medicines in the
fluoroquinolones category, can be utilized towards P. aeruginosa. As for levofloxacin, our
results appear (57.97%) were similar to resistant of levofloxacin with Abdul-Wahid &
Almohana (2015) was score (62%) while the result of Oumeri & Yassin (2021) in Duhok city,
Iraq disagree with current study score low resistance 13.3%. The present study recorded a
high sensitivity of the P. aeruginosa to Ciprofloxacin antibiotic belonging to the
Fluoroquinolones group at the current results (78.26%). It was consistent with the study of
Al-Mayyahi (2018) who recorded the percentage of bacteria sensitivity from patients with
burns and wound to Ciprofloxacin antibiotic rate (69.84%).

The two primary methods by which Pseudomonas aeruginosa resists fluoroquinolones
are the efflux pump and structural alteration of target enzymes (Hooper, 2001). Point
mutations in the gyrA/gyrB genes in the QRDR (quinolone-resistant- determinative region)
pattern, which is thought to be the active site of the enzyme, can modify the principal target
for fluoroquinolones (DNA gyrase, sometimes referred to as topoisomerase II). Due to these
mutations, the amino acid sequences of subunits A and B are changed, which results in the
production of a modified form of topoisomerase II that has a decreased affinity for binding
quinolone molecules. Point mutations in the parC and parE genes, which encode the ParC
and ParE enzyme subunits, respectively, can modify the secondary target (topoisomerase
IV) (Masuda et al., 2000). The results in the Table (2) show that resistance to amikacin (AK)
was (26.08%), this result agree with Hassan et al (2012) was recorded (25%) while show more
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resistance in score obtained by Al-Kaisse et al (2015) and Abdel et al (2016) that showed that
the percentage to amikacin resistance was 79% and 82%. Respectively resistance for
gentamycin in our study (85.5%) full compatible to study in Sulaimaniyah, Iraq (Othman et
al., 2014) score (85.3%) but in study previous, score less in resistance (50%) by Attiah et al
(2021).

Some genetically expressed enzymes, such as N-acetyl-transferases, adenyl-
transferases, and phosphosphor-transferases, may be the cause of the bacterial resistance to
this family of antibiotics. These enzymes have been recognized as particular classes of AMEs
(aminoglycoside-modifying enzymes) (Aghazadeh et al., 2014). Such enzymes may have
chromosomal or portable plasmid-encoded genes (Cox et al., 2015).

Conclusion

The results of this investigation showed that P. aeruginosa isolates have increased
resistance to piperacillin, ticarcillin, azatreonam, cefepime, and gentamicin. On the other
hand, its resistance to imipenem, meropenem, and amikacin is minimal. Consequently,
doing antibiotic monitoring is crucial.
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