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Abstract. Background: Pseudomonas aeruginosa is a gram-negative bacterium that 

plays a key role in the pathogenesis of immunocompromised individuals. 

Pseudomonas aeruginosa is a common cause of hospital-acquired infections, 

particularly in intensive care units and burn wards. This bacterium is characterized by 

its extreme resistance to antibiotics, which results primarily from the expression of 

inducible chromosomal beta-lactamase enzymes and the production of efflux pumps, 

which may be constitutive or inducible. It also has the unique ability to evolve 

resistance to virtually all available antimicrobials through mutation, in addition to its 

natural resistance. Objective: The study aimed to identify the most appropriate 

antibiotics for treating Pseudomonas aeruginosa isolated from hospitals. Materials and 

Methods: 

 Results: 

Screening using conventional methods and biochemical tests revealed that (26) 

isolates (16.25%) were P. aeruginosa. All isolates recorded positive results for both 

the catalase and oxidase tests, while the results of the IMViC tests in all isolates 

showed negative results for the methyl red, indole, and Voges-Proskauer tests, and 

positive results for the citrate consumption test. Susceptibility testing was performed 

using eight types of antibiotics, and the resistance and sensitivity of the isolates were 

verified using the standard disk diffusion method (Kirby Power). The resistance rate 

was 80.76% for ticarcillin, 53.84% for cefepime, 38.46% for ciprofloxacin, 46.15% for 

piperacillin, 25.92% for amikacin, 30.76% for tobramycin, and 30.23% for imipenem. 

Conclusion: The resistance of Pseudomonas aeruginosa to antibiotics has increased 

over time, leading to the emergence of new strains that are classified according to 

their degree of resistance into: multidrug-resistant strains and extensively resistant 

strains. 

 

Highlights: 

1. Pseudomonas aeruginosa is a major cause of hospital-acquired infections with high 

resistance to antibiotics. 
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2. The study revealed a high incidence of multidrug-resistant (MDR) strains, especially 

in wound and ear infections.  

3. Ticarcillin and Cefepime showed the highest resistance, while Amikacin was the most 

effective antibiotic. 

Keywords: Pseudomonas aeruginosa, Antibiotic Resistance, Multidrug Resistance, 
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Introduction 

There are multiple causes of hospital-acquired infections, and 

Pseudomonas aeruginosa is the leading cause of this type of infection. It is 

also the second most common Gram-negative pathogen isolated from 

patients [1]. Pseudomonas aeruginosa bacteria are arranged singly or in 

short chains, containing one or more polar flagella, and are positive for the 

enzymes catalase and oxidase. Pseudomonas aeruginosa is similar to 

members of the Enterobacteriaceae family, but differs from them in that it is 

an obligate aerobe, obtaining energy by the oxidation of carbohydrates 

rather than fermentation. It is called non-fermentable because of its inability 

to ferment glucose [2].These bacteria can cause a 
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The aim of 

study: Determine the appropriate treatment to eradicate P. aeruginosa 

isolated from clinical sources. 

Methods and Materials  

A. Collection of samples 

Samples were collected under specialized medical supervision, and 

included 160 samples from various medical conditions, different ages, and 

both sexes, for the period from March 9, 2022 to April 15, 2023. These 

included: 35 vaginal infections, 25 middle ear infections, 25 wound 

infections, 21 urinary tract infections, 19 burns, 14 blood samples, 13 sputum 

samples, and 8 throat samples from Baqubah Hospital, Al-Batool Teaching 

Hospital, and private outpatient clinics. They were cultured on MacConkey 

agar, blood agar, and Pseudomonas agar after ensuring their safety. It was 

ensured that antibiotics had not been taken for at least three days to isolate 

and initially diagnose the bacteria. 

B. Diagnosis of isolates 

2.1 Appearance examinations 

https://doi.org/10.21070/ijhsm.v2i1.169
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[2]. 

2.2 Microscopic examinations 

Microscopic examination of bacterial isolates using a smear, stained 

with Gram stain, and then examined under a light microscope using an oil 

lens to observe the reaction of the isolates to the stain and determine the 

shape and arrangement of the cells [15].  

2.3 Biochemical examinations 

Biochemical tests for diagnosing Pseudomonas aeruginosa included 

the catalase test, the oxidase test, and the IMViC tests, which are four tests 

(citrate utilization test, indole test, Voges-Proskauer test, and methyl red 

test). Based on the method [16].  

2.4 Antibiotic susceptibility testing 

 

2.5 Statistical Analysis 

Percentages were used to find bacterial prevalence values among 

clinical sources and to find the percentage of Pseudomonas aeruginosa 

resistance to antibiotics. 
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Results  

A. P.aeruginosa Bacterial isolation 

A total of 

 

 

B. Distribution of Pseudomonas aeruginosa in clinical samples 
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Table (1): Number of isolates and percentages of P.aeruginosa 

according to the source of isolation 

Percentage 

%*   

number of 

P.aeruginosa  

Total 

number 

of 

samples 

Sample 

type 

24% 6 25 Otitis 

media 

21% 4 19 Burns 

28% 7 25 Wounds 

14.2 % 3 21 Urine 

7.6 % 2 13 Sputum 

5.7 % 2 35 Vagina 

7.1 1 14 Blood 

12.5 % 1 8 Throat 

16.25 % 20 160 Total 

summation 

      

C. Antibiotic susceptibility test results for P. aeruginosa bacteria 
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Figure (1): Antibiotic susceptibility testing of Pseudomonas 

aeruginosa isolates 

 

Discussion 

The percentage of Pseudomonas aeruginosa isolated from wounds 

reached 24.48% according to the study of researcher Al-Saadi (2020) in 

Baqubah, and thus it was close to the results of this study. [22]. Wounds are 

an important port of entry for the germ into the body, especially since wound 

contamination is common in our environment due to the ability of this germ 

to Living in water and soil, as well as injuries that originate in the hospital as 

a result of surgical wounds [23]. The results of the study by Muhammad et 

al. (2020) were similar to our results, which amounted to 26% of middle ear 

infections, as well as to what was obtained by [24], who isolated 

Pseudomonas aeruginosa from middle ear infections at a rate of 25%. The 

reason for the difference in isolation rates is due to individual differences in 

the socioeconomic awareness of patients, the health culture of patients, and 

the geographical area. The burn isolations in this study are similar to what 

Muhammad et al. (2020) [21] reported, which amounted to 25%. The reason 
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is that damaged skin cells provide a suitable environment for Pseudomonas 

aeruginosa, which then colonizes tissues and begins to form biofilms on 

infected surfaces. This increases the duration of infection, making treatment 

difficult [25], [26]. 
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respectively. 
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Conclusions 
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