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Pseudomonas (Ps.) aeruginosa is one of the most common pathogens causing nosocomial 

infections. This pathogen causes several infections including urinary tract infection (UTI), 

wound infection, pneumonia, bacteremia,…etc. Immunocompromised patients and patients in 

intensive care unit are at high risk of acquisition of infection, in addition multidrug resistant Ps. 

aeruginosa isolates had been characterized. 

This study was planned to determine the frequency of Ps. aeruginosa in nosocomially 

infected patients in Assiut university hospital and to type isolated strains.  

In this study, 677 samples collected from 366 nosocomially infected patients admitted to 

different hospital wards at Assiut University Hospitals, including chest, trauma, neurology, 

internal medicine, post operative and pediatric ICUs, trauma and hematology units. 

Identification of bacterial strains was done by cultural and biochemical tests. Biotyping 

analysis for isolated strains was done using API 20NE.  

In our study, a total of 30 (8.2%) Ps. aeruginosa strains were isolated. Four API codes 

profile for Ps. aeruginosa isolates were identified, the isolate with API code profile 1154575 

was more frequent distributed in Assiut University Hospital. 

 

 

 

INTRODUCTION 

 

Ps. aeruginosa is Gram-negative, non-

sporing rods, motile, oxidase positive while 

indole, vogeus proskeur and nitrate negative1. 

About 10-15% of Ps. aeruginosa strains 

produce pigment only when grown on pigment-

enhancing media2. 

Ps. aeruginosa is an important 

opportunistic pathogen which plays an 

important role in hospital intensive care units. 

The presence of multiple intrinsic and acquired 

mechanisms of resistance to a wide variety of 

antibiotics in Pseudomonas aeruginosa allows 

spread of pathogen and makes pathogen control 

is difficult
3&4

. 

It has been reported that Ps. aeruginosa is 

the second most common cause of nosocomial 

pneumonia, health care-associated pneumonia, 

and ventilator-associated pneumonia. Ps. 

aeruginosa was accountable for 30% of 

pneumonias, 19% of urinary tract infections, 

and 10% of bloodstream infections 
4-6

. 

A study conducted by Hassan et al.
7
 at 

Assiut University Hospitals, reported that Ps. 

aeruginosa accounts for 17.73% of isolated 

uropathogens. In another study at Cairo 

University Hospitals, Wassef et al.
8 reported 

that the highest isolation of Ps. aeruginosa 

were from lower respiratory tract infections 

(44.2%), followed by surgical site infections 

(SSIs), burns &skin infections (37.5%) and 

urinary tract infections (23.2%). 

There are several typing systems for 

isolated Ps. aeruginosa strains; biotyping9, 

antibiogram
10

, pyocin typing
11

, serotyping
12

, 

phage typing13
 and molecular typing14. 
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MATERIAL AND METHODS 

 

Study population 

 This study was conducted on 366 

nosocomially infected patients admitted to 

different hospital wards at Assiut University 

Hospitals, including chest, trauma, neurology, 

internal medicine, post-operative and pediatric 

ICUs, trauma and hematology units during a 

period of 12 months from May 2014 to May 

2015. Six hundred seventy seven specimens 

were collected according to the site of 

infection: endotracheal tubes (n= 218), sputum 

samples (n= 171), blood (n= 167), urine 

samples (n= 78), wound swabs (n= 23), and 

throat swabs (n= 20). There was more than one 

sample collected from one patient. 

 

Bacteriological examination  

All samples were inoculated on blood 

agar, MacConkey's agar, Mannitol salt agar and 

Cetrimide agar. Suspected colonies were sub-

cultured on Pseudomonas agar (for pyocyanin). 

Identification and confirmation of isolates 

was done by Gram stain, colony morphology, 

oxidase test, Triple Sugar Iron test (TSI), 

Simmon’s Citrate, Christensen's urea, catalase 

test and ability to grow at 42°C. 

 

Biotyping of isolated Ps. aeruginosa strains 

Typing of Ps. aeruginosa strains (n= 30) 

was done using API 20NE kit (BioMerieux, 

Marcy L Etoile; France).  

 

RESULTS AND DISCUSSION 

 

Results  

Ps. aeruginosa was identified as Gram-

negative, non-sporing rods, oxidase +ve, reduce 

nitrate to nitrite, not ferment sugars and citrate 

positive, urease –ve, catalase +ve and can grow 

at 42°C. 

Ps. aeruginosa grew on blood agar as 

mucoid colonies, grew on MacConkey's agar as 

non-lactose fermenting colonies (NLF), grew 

on Cetrimide agar and grew on Pseudomonas 

agar (for pyocyanin) showing greenish blue 

colonies as shown in figures 1a & 1b. 

In this study, 162/366 (44.26%) females 

and 204/366 (55.74%) males were included. 

The age of patients ranged from two months to 

82 years. One hundred sixty patients aged 

above 40 years (43.7%), 120 patients aged 18-

40 years (32.8%) and 86 patients were children 

(<18 years) (23.5%). 

 

 

 

 

  

 

 

 

 

 

 

 
Fig. 1a: Colonies of Ps. aeruginosa on Cetrimide 

agar. 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1b: Greenish blue colonies of Ps. aeruginosa 

on Pseudomonas agar (for pyocyanin) 

 

One thousand and one hundred forty eight 

pathogens (1148) were isolated. Of these, 515 

(44.86%) were Enterobacteriaceae, 317 

(27.6%) were Staphylococci spp., 120 

(10.45%) were Candida spp., 30 (2.63%) were 

Ps. aeruginosa, and 166 (14.46%) were other 

non-Enterobacteriaceae which include 

Acinetobacter spp., Stenotrophomonas spp., 

and other Pseudomonas spp. (Fig. 2). 

Ps. aeruginosa represented 2.63% 

(30/1148) from total isolates, 4.43% (30/677) 

from total number of samples, and 8.2% 

(30/366) from number of nosocomially infected 

patients. The frequency of Ps. aeruginosa from 

different samples is summarized in table 1. 

Ps. aeruginosa isolates were mostly 

isolated from neurology ICU by 33.33% 

(10/30) followed by chest ICU representing 

26.67% (8/30), trauma ICU and internal 

medicine ICU by 10% (3/30) each, hematology 

unit and pediatric ICU by 6.68% (2/30) each, 

and then post-operative ICU and trauma unit by 

3.33% (1/30) (Fig. 3). 
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Fig. 2: Types of pathogens identified out of total 1148 isolates from nosocomially infected patients. 

 

 

Table 1: Frequency of Ps. aeruginosa in 677 samples from nosocomially infected patients. 

Samples No. Of Ps. aeruginosa isolates  

Endotracheal aspirates (n= 218) 15 

Sputum samples (n= 171) 8 

Blood culture (n= 167) 1 

Wound swabs (n= 23) 3 

Urine samples (n= 78) 2 

Throat swabs (n= 20) 1 

Total = (677) Total (n= 30) 
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Fig. 3: Distribution of Ps. aeruginosa isolates among different wards/ICUs. 
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Results of API 20NE 

The API 20NE Index system was 

performed to identify 30 isolated strains of Ps. 

aeruginosa. 

The API 20 NE Index system identified 30 

isolates of Ps. aeruginosa with four different 

analytic profile index numbers (nine strains 

with 1154575 code, eight strains with 0354575 

code, eight strains with 0154575 code, and five 

strains with 0144575 code) as shown in table 2 

and figure 4.  

 

Table 2: Biotyping of Ps. aeruginosa isolates with API 20 NE: 

API code 

profile 

No. of 

isolates 
Infection Site  

1154575 4 

0354575 2 

0154575 2 

Chest ICU 

(n= 8) 

0144575 2 

1154575 1 

Trauma ICU 

(n= 3) 

0354575 4 

1154575 3 

0154575 3 

Neurology ICU 

(n= 10) 

1154575 1 
Trauma unit 

(n= 1) 

0154575 2 
Pediatrics ICU 

(n= 2) 

0144575 3 
Internal medicine ICU 

(n= 3) 

0154575 1 
Postoperative ICU 

(n= 1) 

0354575 2 
Hematology unit 

(n= 2) 

 

 

 

 

 

 

 

   

Fig. 4: Biotyping of Ps. aeruginosa isolate with API 20 NE 

 

 

 

(A)Code 1154575 

(B) Code 0154575 
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 Discussion 

In our study, Ps. aeruginosa strains 

represented 4.43% from total number of 

samples in Assiut university hospital. Our 

results are comparable to previous results 

reported by Morrison and Wenzel
15

, (8.5%) and 

Nadeem et al.
16, (10.1%). However, higher Ps. 

aeruginosa infection rate were reported by 

others; Mansour et al.
17

, reported the rate of Ps. 

aeruginosa isolation from patient samples in 

Egypt and Saudi Arabia, was 32.8% and 30.0% 

respectively, also Wassef et al.
8
, reported that 

the percentage of Ps. aeruginosa isolates in 

clinical samples was 20.7% and Gad et al.
18 

detected 18.2% of Ps. aeruginosa in different 

clinical samples. 

In the current study, Ps. aeruginosa 

isolates represented 8.2% (30/366) from 

number of nosocomially infected patients. Our 

results are similar to some extent to previous 

results reported by Abbas et al.
19 

(12.5%). 

However, higher Ps. aeruginosa percentage 

(18.8%) were reported by Mahmoud et al.20. 

In the present study, Ps. aeruginosa was 

detected in 13.04% (3/23) of infected wounds. 

Similar findings (11-12%) were reported by 

other groups Gad et al.
18; Cayci et al.

21. While, 

higher rates were reported by Mahmoud et al.
20 

who found Ps. aeruginosa in 5% (3/54) of 

wound swab samples collected from El-Minia 

University Hospital,Egypt and Jamasbi and 

Proudfoot
12 

who detected Ps. aeruginosa in 

32.9% (55/167) of wound exudate samples 

were obtained from a Northwest Ohio hospital, 

USA.  

In this work, Ps. aeruginosa isolates were 

recovered from 5.9% (23/389) of respiratory 

tract infection cases. These results agreed to 

some extent with Gad et al.
18

, who detected Ps. 

aeruginosa in 6% of samples collected from 

patients suffering from respiratory tract 

infections in El-Minia University Hospital, 

Egypt. However, these results were lower than 

the findings by Mahmoud et al.
20 

who detected 

Ps. aeruginosa in 14.8% (8/54) of sputum 

samples collected from patients suffering from 

respiratory tract infections over a 3-year study 

period in Menofia University Hospitals, Egypt 

and also Fatima et al.22 detected Ps. aeruginosa 

in 24% of sputum samples of lower respiratory 

tract infection patients admitted to different 

hospitals of Karachi, Pakistan over a 14 months 

period from January 2010 to March 2011.  

In this study, Ps. aeruginosa were 

recovered from 2.6% (2/78) of urinary tract 

infection cases. These findings were less than 

the results published by Hassan et al.
7, who 

detected Ps. aeruginosa in 8.6% (50/581) in 

samples collected from urinary tract infections 

patients at Urology Department in Assiut 

University Hospital, Egypt.  

In the current study, Ps. aeruginosa was 

detected in 0.6% (1/167) of blood cultures 

(1/167). Our results were lower than those 

reported by Cayci et al.
21

, who detected Ps. 

aeruginosa in 3.3% of samples.  

The difference in prevalence rate in each 

unit and/or sample in our results than other 

previously reported results may be attributed to 

difference in patient population, underlying 

diseases, environments, study periods, and the 

number of investigated specimens. 

Identification and biotyping of Ps. 

aeruginosa was done by API 20NE. Four API 

codes profile for Ps. aeruginosa isolates were 

identified 1154575, 0154575, 0354575 and 

0144575. Ps. aeruginosa with API code profile 

1154575 was most frequent isolated, followed 

by strains with API code 0154575 and 

0354575. While isolates characterized by API 

code 0144575 was less frequent distributed.  

 

Conclusion 

Ps. aeruginosa is a common cause of 

nosocomial infection in Assiut university 

hospitals. Ps. aeruginosa with API code profile 

1154575 was mostly identified. 
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