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Background: Pseudomonas aeruginosa(p.aeruginosa) is an 

opportunistic infection that causes severe urinary tract infection, it is 

well established That its common species in wound infection (chronic 

wound) is aeruginosa, here we studied the clinical isolates in urine and 

wound and their sensitivity pattern. 

Materials and Methods: This was a cross-sectional study aimed to 

isolate and characterizing the p. aeruginosa from urine and wound 

samples, 106 participants were enrolled for this study, patients under 

antibiotic and unconsented were excluded, bacteria were isolated with 

automated instrument, data was analyzed by SPSS V26, p.value<0.050 

was considered significant data was expressed as percentage. 

Result: One hundred sex participants were enrolled for this study, 

n=77(72.64%) Saudi and n=29(27.35) was non-Saudi nationality. The 

male was n=56(52.83%), while female n=50(47.16%) study 

participants. We included the wound sample which comprises 49.05% 

and urine samples 50.94% table (1). Of 106 isolates of P. aeruginosa 

enrolled for this study, the overall drug resistance was moderate 

ranging from 6(5.66%) to 27(25.47%) to the all 13psudomonal 

antibiotic tested. Piperaquine is the lowest resistance in comparison to 

other antibiotics (5.66% p.value<0.050 while the ipeneme is the most 

resistant in comparison to the other 12 antibiotics 25.47% 

p.value<0.050. finally, the overall multiple drug resistance of P. 

aeruginosa was 16.11%. 

Conclusions: The clinical isolates of P. aeruginosa in urine and wound 

samples were moderate resistance further hospitals survey was 

required. 

 
Copy Right, IJAR, 2023,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Pseudomonas aeruginosa (P. aeruginosa) is gram-negative aerobic bacteria measure0.5 to 3μm, with complex 

structures and the largest species, it accounts for 80 % of opportunistic infections, and it causes serious health 

problems in a hospitalized patients with cystic fibrosis, cancer, and burns (1). In 2015 there is 144 species of 

pseudomonas and 10subspecies, a French pharmacist  CreleGessard first reported pseudomonas in 1882 which 

produce several pigments in media, the word comes from the Greek words pseudo(false) monas (single unit 
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),aeruginosa greenish blue its Latin words mean aerugo (rusted copper)(2). The genome is 6.3Mbp in size which is 

related to PO 01 isolated from wound infection and commonly use strain in laboratories (3). Urinary tract infection 

UTIs are prevalent in the community and among health workers UTIs result in 8 million7 visits to physicians1.5 

million emergency units ER 300000 hospital admission in the US (4). The global death from UTI236,790 in 

2019.The prevalence increase with age (4). The prevalence in 65 years women reaches 20% while in the general 

population of 11%  women, 50-60% of adult women will have at least one urinary tract infection in their life, and 

10% of postmenopausal women that had UTI in the previous years (5)(6). In a cross-sectional study in Saudi Arabia 

with 3- month periods the prevalence of UTI was 1449 patients diagnosed with UTI (7), with female predominance 

and a total cost per patient 1.7 US dollars. Another study in our community mainly in children's study demonstrated 

that the prevalence of UTI was 25.8% in a sample size of 1083 study participants, the females more affected than 

females(8).In diabetic Saudi citizens, the prevalence was 25.3% out of 1000 diabetic patients with UTI, the female 

has a higher risk OR 6.102(9).In pregnant Saudi women's the prevalence was 20% out of 200 pregnant have UTI 

(10) P. aeruginosa is non-fermenter gram-negative bacilli with large intrinsic resistance to multiple antibiotics, its 

quick ability to acquire new antimicrobial resistance this feature make pseudomonas as growing health concern 

especially when it is nosocomial(11)(12). P. aeruginosa is an opportunistic infection that causes severe UTI (13). 

Pseudomonas comprises 7-10% of hospital-acquired infections (14)(15). The infected patients with pseudomonas 

are low survival due to many causes, respiratory failure, thrombocytopenia, mechanical ventilators, bedsore, 

cirrhosis, shock, steroid use, AIDS, resistance to  carbapenem, and cancers (16)(17) 

 

Materials and Methods:- 
This was a cross-sectional study conducted at MAKKAH region (from January2021-to March 2023, all patients not 

on the antibiotic course last week were included, 106 patients were enrolled for this studywithwritten informed 

consent which was obtained from every study participant, and accordance with university ethical considerations. 

Demographic and laboratory data were obtained by the principal investigator and transferred to the questionnaire 

prepared for this study, questioners on, gender, nationality, bacteria, and antibiotic resistance were prepared, and 

mid-stream urine samples were collected in a sterile wide mouth container in the early morning, wound swabs were 

collected from the surface of the wound. Bacteria (P. aeruginosa) was isolated with culture and automated 

instruments (Vitek) The antibiotic includes Ipeneme, ciprofloxacin, ceftazidime, meropenem, cefepime, levofloxacin 

(piperacillin-tazobactam, piperaquine, amikacin, colistin, tobramycin, gentamycin, and aztreonam. The ethical 

clearance was obtained from the ethics review committee at the Faculty of Medical Laboratory Science at Um 

Alqura University. The data entry was entered and analyzed with SPSS version (20) Data was checked for normality 

for continuous variable mean and SD is used for normally distributed data. Median, interquartile for non-normally 

distributed data. We compared the antibiotic resistance between different groups with a p. value considered as 

significant as less than 0.050. while we considered the odds ratio of more than 1 as significant. 

 

Results:-  
One hundred six patients were enrolled for this study, n=77(72.64%) Saudi and n=29(27.35) was non-Saudi 

nationality. The male was 56, while the female had 50 study participants. We included the wound sample which 

comprises 49.05% and urine samples 50.94% table (1). Of 106 isolates of P. aeruginosa enrolled for this study, the 

overall drug resistance was moderate ranging from 6(5.66%) to 27(25.47%) to all 13 psudomonal antibiotic tested. 

Piperaquine is the lowest resistance in comparison to other antibiotics (5.66% p.value<0.050 while the ipeneme is 

the most resistant in comparison to the other 12 antibiotics 25.47% p.value<0.050. Considering a high-resistance 

antibiotic the most resistance was showed in ipeneme 25.47% followed by ciprofloxacin 23.58%, ceftazidime, 

meropenem (21.69), cefepime, levofloxacin (18.86%) piperacillin-tazobactam 17.92%. the others with less 

resistance showed lower resistance in piperaquine 5.66%, amikacin, colistin 9.43%, tobramycin 11.32%, gentamycin 

12.26%, and aztreonam 13.20% Table (2). the resistance pattern is not affected by gender the odds ratio was Odds 

ratio for males and females = 0.8 p.value =0.124 while its slightly affected by sample type the urine is more drug 

resistance than wound samples the odds ratio was 1.399 and p.value 0.017. Finally, the overall multiple drug 

resistance of P. aeruginosa was 16.11%. 

 

Table (1):- Sociodemographic characteristics of the participants.  

Parameter  Number  Percentage  

Saudi 77 72.64% 

Non-Saudi  29 27.35% 

Male   56 52.83% 
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Female  50 47.16% 

Wound sample 52 49.05% 

Urine sample  54 50.94% 

Figure (1) Figure (4) Distribution of different susceptibility patterns of P. aeruginosa (AMK = amikacin 

TZP= Piperacillin-Tazobactam, ATM= AZETRONAM, CAZ = CEFAZIDEME, CIP=CIPROFLOXACIN, 

FEB= CEFIPENE, COL= COLISTIN, GEN= GENTAMYCIN, IPM= IPENEM, LVX= LEVOFLOXACIN, 

MEM= MEROPENEM, TOB TOBRAMYCIN,  PIP =PIPERACYCLIN 

 

Figure (2) resistance pattern of P. aeruginosa according to sample types and gender  

 

Discussion:- 
Our study revealed that the prevalence of multiple drug resistance P. aeruginosa was 16.11% in clinical isolates 

from urine and wound samples. The piperacillin resistance was less among all antibiotics this is very low in 

comparison with another finding of pseudomonas isolate which is 70% (18) and 73% (19) in India. The most 

resistant forms are shown in anti-pseudomonal carbapenems (Ipeneme and meropenem) our result is less than the 

internationally established range but agreed that the carbapenems are higher resistance which reaches 100% resistant 

and 80% (18) (20-21) This is a serious and bad news for loss of valuable drugs in pseudomonas and other infections 

higher resistance may be due to overuse of carbapenem drugs in the ICU clinics and transmission of resistance 

strains to the patients inside hospitals and ICU. Regarding fluoroquinolones (levofloxacin and ciprofloxacin) are 

slightly less resistant than carbapenem but are addressed in our results as a high resistance group in comparison to 

others which reach 100% in some study (22). A recent study revlead that the genetic mutations and drug efflux are 

contributed to ciprofloxacin resistance (23) while another study concludes that the use of levofloxacin was the cause 

of fluoroquinolones resistance  (24), details of resistance recently emerging with new ciprofloxacin, ofloxacin, and 

levofloxacin demonstrated that change of drug concentration is bactericidal to MDR P. aeruginosa especially 

levofloxacin (25).fourth group aminoglycosides (gentamycin, amikacin) are light resistance 9 and 12% whereas it 

less resistance in comparison to other studies which revealed that 80 to 88% percent in Indian study(18) and 

72to79% in another study (26)(27). Finally, cephalosporines (cefepime ceftazidime) are considered with high 

resistance in our study but with less resistance than international resistance (19), while another study concluded that 

cephalosporins reduced mortality than meropenem and a good drug of choice in MDR pseudomonas (28). 

Comparing our finding of overall MDR in Makkah regions there is a rising prevalence which is 10.7% in the 

previous studies (29-35) and here was 16% this is defined as the risk of spreading and transmission of drug-resistant 

P. aeruginosa in Saudi Arabia.  
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Future research points: 
Conduct larger studies to confirm the findings of this study and to generalize the results to other regions of Saudi 

Arabia and to other countries. 
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Investigate the risk factors for Pseudomonas aeruginosa infections. This information could be used to develop 

targeted prevention strategies. 

 

Investigate the clinical outcomes of patients with Pseudomonas aeruginosa infections. This information would be 

useful for understanding the impact of antibiotic resistance on patient outcomes and for developing more effective 

treatment strategies. 

 

Investigate the mechanisms of antibiotic resistance in Pseudomonas aeruginosa isolates. This information could be 

used to develop strategies to overcome antibiotic resistance. 

 

Evaluate the effectiveness of different antibiotic treatment regimens for Pseudomonas aeruginosa infections. This 

information would be useful for developing more effective treatment strategies. 

 

Develop and evaluate new strategies for the prevention and treatment of Pseudomonas aeruginosa infections, 

especially multidrug-resistant infections. This could include developing new antibiotics, vaccines, or other 

therapeutic strategies. 

 

In addition to these general research points, here are some specific research questions that could be investigated: 

 

What is the role of Pseudomonas aeruginosa in the development of hospital-acquired infections in Saudi Arabia? 

 

What are the most effective ways to prevent Pseudomonas aeruginosa infections in high-risk settings, such as 

hospitals and nursing homes? 

 

Can vaccines be developed to prevent Pseudomonas aeruginosa infections? 

 

Can new therapeutic strategies be developed to target Pseudomonas biofilms? 

 

Study limitations: 

Small sample size: The study was conducted with a relatively small sample size of 106 patients. This limits the 

statistical power of the study and makes it difficult to generalize the findings to a larger population. 

 

Single-center study: The study was conducted at a single hospital in Saudi Arabia. This means that the results may 

not be generalizable to other regions of Saudi Arabia or to other countries. 

 

Lack of clinical outcome data: The study did not collect data on the clinical outcomes of patients with Pseudomonas 

aeruginosa infections. This information would have been useful for understanding the impact of antibiotic resistance 

on patient outcomes. 

 

Lack of risk factor assessment: The study did not investigate the risk factors for Pseudomonas aeruginosa infections. 

This information would have been useful for developing targeted prevention strategies. 
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