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Abstract- This work investigated the prevalence and antibiotic sensitivity of Pseudomonas aeruginosa isolated
from wounds, Blood, Biopsy, Urine and secretaries of burn patients admittingTaleghani Hospital,
Khuzestan, Ahvaz, Iran from 2018-2022. The primary variables under scrutiny were the antimicrobial
susceptibility testing, which utilized disc diffusion and strip methods. The interpretation criteria employed
for the study were the CLSI, and the percentage of resistant isolates was also considered. The results
according to CLSI, resistance rates ranged from 3.64% (colistin) to 77.38% (amikacin).

INTRODUCTION

Infection diseases caused by antibiotic resistant
bacteria present major global health concern and a
great challenge for science and medicine. Over
700,000 deaths worldwide (25,000 in Europe),
including 214,000 neonatal sepsis deaths, are caused
to resistant bacterial pathogens each year. Currently,
insufficient access and delays in access to antibiotics
cause more deaths than antibiotic resistance, but
more resistance-related deaths are being reported in
all countries irrespective of income level (Zarb et al.,
2012).

Pseudomonas aeruginosa (P. aeruginosa) is one of
the many pathogens that can lead to infections. It is
considered an opportunistic pathogen that poses a
severe threat, especially in cases of invasive
infections, as such infections tend to have high rates
of morbidity and mortality (Eliseth et al., 2018).
What makes this microorganism a formidable foe is
its innate ability to resist numerous antimicrobial
treatments and develop resistance to broad-
spectrum medications like carbapenems and
polymyxins (Mansour et al., 2015; Lopez et al., 2018;
Potron et al., 2015 and Felipe et al., 2020).

Therefore, this research determines the
prevalence of antimicrobial resistance in P.
aeruginosa isolates causing invasive infections in a
burn center hospital in southern Iran, categorized
by sample type from 2018 to 2022. These findings

can directly impact patient outcomes by enabling the
development of targeted and efficient treatment
strategies, making this research highly relevant and
applicable in the field of healthcare.

MATERIALS AND METHOD

The samples from male and female patients of all
ages including wounds, blood, biopsy, urine and
secretaries of burn patients admitting Taleghani
Hospital, Khuzestan, Ahvaz, Iran from 2018-2022
were collected and transported to the laboratory
where they were cultured on to proper media agar
and incubated aerobically at 37 °C for 24hrs.

A total 896 P. aeruginosa were isolated of above
samples. The study focuses on the first isolates of
each infection type per year, which includes
bacteremia, wound infections, nosocomial UTIs, and
biopsies. Only the first 3 isolates were considered for
patients with more than one isolate obtained per
type of infection and year. The bacterial
identification and susceptibility tests were
conducted for specified antimicrobials at each site.
The antimicrobials analyzed included piperacillin,
ceftazidime, trimethoprim-sulfamethoxazole,
imipenem, meropenem, nitrofurantoin, gentamicin,
amikacin, ciprofloxacin, and colistin. The
corresponding clinical category for each
antimicrobial was determined based on the CLSI
2019.
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Antibiotics sensitivity test

Pseudomonas aeruginosa isolates to be inoculated on
the surface of Mueller- Hinton agar plates were
incubated into nutrient broth overnight until the
turbidity is equivalent to 0.5 Mcfarland standards,
allowed for few minutes at room temperature.
Antimicrobial susceptibility was performed on
Mueller-Hinton agar by the standard disk diffusion
method recommended by the National committee
for clinical laboratory standards (CLSI2019). This
was done by dipping a sterile swab stick in to
overnight nutrient broth and carefully swabbing the
entire surface of Mueller- Hinton agar plates. The
antibiotics used against the test bacteria were:
Piperacillin  (10ug), Ceftazidime (5ug),
Trimethoprim-sulfamethoxazole, (10ug), Imipenem
(30pg), Meropenem (30ug), amikacin (30ug),
gentamycin (30ug), nitrofurantoin, (30ug),
ciprofloxacin (30ug) and colistin (30png). The
antibiotic multi disc was then placed on the surface
of the inoculated plates and gently pressed. The
plates were incubated at 37°C for 18 - 24h. The
diameter of zone of inhibition was measured in
millimeters and isolates were scored as sensitive or
resistant by comparing with values recommended
on standard charts. Using P.aeruginosa ATTC as a
control to check all disks diameters as per CLSI 2019
before aply P. aeruginosa isolated from the patients
sample.

RESULTS

Eight ninghty six P. aeruginosa isolated of infections
sample admitting Taleghani Hospital, Khuzestan,
Ahvaz, Iran from 2018-2022 were tested for
susceptibility by disk diffusion method. The results
has been showed in Table 1 and Fig. 1-2. The
susceptibility patern of P. aeruginosa strain ATCC

27853 ( American type culture) has been showed in
Fig. 3.
According to the data presented in Table 1 the

Fig. 1. Pseudomonas aeruginosa isolatd from biopsy of
patient no 164

Fig. 2. Pseudomonas aeruginosa isolatd from wound
patientno 1

Fig. 3. Pseudomonas aeruginosa ATCC No27853 as a control

Table 1. Antibiotic sensivity of Pseudomonas aeruginosa isolated in different infection samples

Antibiotics Disk content Number Number &
(ng) & % Resistant % Sensitive
Piperacillin 100ug 72.78 27.22
Ceftazidime 30 ug 72.66 27.34
Trimethoprim-sulfamethoxazole 1.25 ug 61.66 38.34
Imipenem 10 pug 67.46 32.54
Nitrofurantoin, 300 pg 324 67.6
Gentamicin 10 pug 68.72 31.28
Amikacin 30 ug 77.38 22.62
Ciprofloxacin 5ug 69.69 30.31
Colistin 10 ug 3.64 96.36

pg: Microgram
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proportion of resistant isolates varied between
3.64% (colistin) and 77.38% (amikacin).

DISCUSSION

The findings of this research show that the
prevalence of antimicrobial resistance in P.
aeruginosa at Taleghani Hospital in the southern
region of Ahvaz, Iran.

The resistance rate was highest with amikacin
(77.38%), irrespective of the CLSI used. Colistin was
found to be the most active antimicrobial, with a
resistance rate of less than 10% (Aikaterini et al.,
2008).

These findings agree with previous research
outcomes, including a clinical burn care study in
Iran that examined isolates collected between May
2012 and November 2014. In that study, the highest
levels of resistance were detected with ciprofloxacin
(93.3%), imipenem (60%), gentamicin (60%), and
amikacin (66.6%). One of the most effective
antimicrobials was trimethoprim (33.3%) Shams et
al. 2018).

Similar or almost identical trends were observed
in recent studies conducted in Iran. A study was
conducted in Tehran between September 2005 and
October 2007 with isolates. The study revealed that
the highest resistance rates were associated with
ciprofloxacin (72%), gentamicin (80%), and (73%)
amikacin (Bojary and Hajia, 2012). These findings
were corroborated in a research conducted in
Isfahan using 2016 samples. The research revealed
that the highest resistance rates were observed with
ciprofloxacin, imipenem, meropenem, amikacin,
and ceftazidime, all of which were over 90%.
Additionally, the resistance rates to piperacillin were
70.7%. The study identified colistin as the most
effective antimicrobial (Mohsen et al., 2016). In 2015,
a study in Ardabil evaluated 94 strains of P.
aeruginosa. The study found that out of 83 isolates,
the highest resistance rates were observed in
imipenem (75.5%), gentamicin (86%), ciprofloxacin
(87%), amikacin (85%), and piperacillin (82%). On
the other hand, colistin was found to be the most
effective antimicrobial with a resistance rate of 0%
(Adabi et al., 2015).

CONCLUSION
Antimicrobial resistance is widely prevalent in P.

aeruginosa , a bacterium commonly present in
southern Iran. This study’s findings are subject to

certain limitations, primarily due to the lack of
verification by a reference laboratory of the reported
data on P. aeruginosa susceptibility. A further
limitation of this work pertains to the absence of
molecular epidemiology studies, such as PFGE or
MLST, which would have enabled the determination
of whether the observed prevalence of resistance is
influenced by certain endemic situations, such as
resistant clones or horizontal resistance
determinants, in the participating sites Certain
factors, including the dosage of antimicrobials and
the infection’s focus, can affect isolates’
susceptibility.

The study reveals the highest resistance rates for
commonly used antibiotics such as amikacin,
piperacillin, ceftazidime, and meropenem.
However, colistin and nitrofurantoin are more
effective against this bacterium. emphasizing the
need to develop alternative treatments for P.
aeruginosa infections. Alternate treatment by using of
beneficial microorganisms who are presented in the
plants, wastes, seas, oceans and any parts of nature.
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