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ABSTRACT
Pseudomonas aeruginosa is a Gram-negative, aerobic,
aerobic non-fermentative opportunistic bacterium that causes a wide variety of infections
in immunocompromised individuals. The objective of this study was to determine the etiology and antibiotic resistance patterns of the P.
aeruginosa strains isolated from patients
ients with nosocomial infections diagnosed in the Emergency Institute for Cardiovascular Diseases
"Prof. Dr. C.C. Iliescu", Bucharest. The study was performed on 1094 samples acquired from patients with ages between 0-91 years
starting from January 2012 to December of 2013. The prevalence of P. aeruginosa infections was 18% (197) from the total number of
samples. From the 197 P. aeruginosa analyzed
ed strains almost half where obtained from tracheal secretions (40%). The antibiotic
susceptibility analysis showed
ed a high degree of resistance to the majority of antibiotics tested (35%).
Keywords: cardiovascular surgery, mortality rate,
rate hospitalization days.

1. INTRODUCTION
Pseudomonas aeruginosa is a Gram-negative,
negative, aerobic,
nonfermentative opportunistic bacterium that is found in soil,
water and moist environments in general [1-3]
3]. It has minimal
nutritional requirements and can withstand low temperatures [4-6].
[4
P. aeruginosa forms biofilms being able to adhere to different
substrates [7-10], gaining resistance to environmental factors and a
large number of commonly used antibiotics [11-13].
13].
P. aeruginosa causes a wide variety of infections in
immunocompromised individuals: meningitis malignant otitis
externa [14-16],
16], sepsis, endocarditis or osteomyelitis, communitycommunity

acquired pneumonia, urinary tract infections and perit
peritonitis [1721].
P. aeruginosa has a particular tropism for cystic fibrosis
(CF) epithelial cells and is resistant to the normal respiratory tract
host defenses [22-28].
The objective of this study was to determine the identity
and antibiotic resistance patterns
tterns of the P. aeruginosa strains
isolated from patients with nosocomial infections diagnosed in the
Emergency Institute for Cardiovascular Diseases "Prof. Dr. C.C.
Iliescu", Bucharest.

2. EXPERIMENTAL SECTION
The study starting from January 2012 to December
D
2013
and was realized on 1094 samples acquired from patients with
ages between 0 and 91 years hospitalized in different wards of the
Emergency Institute for Cardiovascular Diseases "Prof. Dr. C.C.
Iliescu". The tested bacterial strains were obtained
obtaine from various
sources: tracheal samples, wounds, urine, blood, sputum, nasal
carriage and soft tissue injuries.
The strains isolation was made on MacConkey Agar,
Agar
CLED Agar and Columbia Blood Agar medium. The
identification strains was based on oxidase and API NE

bioMerieux tests. For identity confirmation, it was used Vitek 2
Compact bioMerieux based on the determination of the metabolic
activity of bacteria.
The resistance patterns of the studied strains were
determined using the conventional
ional Kirby –Bauer disc diffusion
method in accordance with the CLSI guideines. The antibiotics
panel contianed: piperacilin (PRL
PRL), cefepime (FEP), aztreonam
(ATM), ceftazidime (CAZ), ciprofloxacin (CIP), levofloxacin
(LEV), meropenem (MEM), amikacin (AK), tobramycin (TOB),
gentamicin (CN) and colistin (CO)
(CO).

3. RESULTS SECTION
The prevalence of P. aeruginosa infections was 18% (197),
with a higher incidence in the tracheal secretions isolated strains.
The results showed that, from the total of 197 strains of P.
aeruginosa, isolated in two years, 79 (40%) were isolated from

tracheal secretions, 47 (24%)
24%) from wounds, 25 (13%) from urine,
22 (11%) from blood, 17 (9%)
9%) from other various secretions, 5
(2%) from sputum and 3 (1%)) from nasal secretions (Fig.1).
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It was analyzed the incidence of P. aeruginosa infections in
relation to the clinical departments, from where the samples was
obtained. The results of this prevalence study showed that the
cardiovascular surgery presented the highest rate of cases (100),
followed by the vascular surgery (57
57 cases), cardiology
c
ward 1
(24), Intensive Care Units -ICU (7), cardiology
ardiology ward 2 (4),
cardiology ward 4 (3) and cardiology ward 3 (2). The highest
number of deaths (63) was also recorded in the cardiovascular
surgery department (Fig. 2).
Regarding the age of the patients with P. aeruginosa
infections, there was no patient younger than 20 years and most
individuals were over the age of 65 years (109
109 cases). The age
infections distribution also showed that 71 of cases were
encountered in patients with ages between 50 and 64 years, 15
cases belonged to the 35 and 49 years category and 2 in the 20-34
age interval (Fig. 3). The average age was found to be 66 years.
The gender criteria pointed out that 151 (77%) males were
affected by these infections in comparison to the 46 (23%) females
(Fig. 4).
An important part of the study was related to the possible
correlations between the gender, age and the hospitalization
interval for the patient with P. aeruginosa infection.
infection
The mean duration of hospitalization days in the case of
patients with P. aeruginosa tracheal infections was 62 days, and
their average age was of about 65 years. Of these patients 78%
were male and 22% female. 15 (20%) patients needed
need more than
100 days of hospitalization in ICU, 28 (35%) had between 50 and
100 days of hospitalization and 36 (45%) had less than 50 days.
Regarding the patients with wound infections,
infections correlation
between age and length of hospital stay revealed
revea
the following
average values: 65 years and 16 days, respectively.
respectively From the total
number of patients presenting infections at this site 37 (79%) were
w
males and 10 (21%) females.. Most of patients included in this
category were hospitalised less than 20 days,
days 8 people were
1%

2%

9%

hospitalized between 20 and 35 days, but there were two people
hospitalized for 87, respectively up to 110 days. The large
majority of these patients were aged between 40 and 65 years
(48%) (Fig.6).
The patients with soft tissue injuries determined by P.
aeruginosa required an average of 63 hospitalization days, most
needing more than 40 days,, with 4 of them remaining 100 days in
the hospital ward. The mean age of these patients was around 61
years (Fig. 7).
The mean length of hospital stay in the case of patients
with P. aeruginosa blood infections
ections was 57 days, and the average
age was 67 years. Of these, 13 patients (59%) w
were malea and 9
(41%) females. From all this patients, 10 (45%) required more
than 80 days of hospitalization, 7 (32%) between 20 and 60 and 4
(18%) less than 10 days (Fig.8).
8).
In the case of patients with urinary tract infections caused
by P. aeruginosa, the average hospitalization period was 54 days.
A detailed analysis of the length of hospital stay showed
that: 6 (24%) of the patients required between 90 and 130 days, 5
(20%) between 60 and 70 days
days, 9 (36%) between 10 to 30 days
and 3 (12%) less than 10 days. The age criteria showed aan average
of 65 years. Regarding the gender 20 (80%) were male and 5 were
female (Fig. 9).
Of the patients with P. aeruginosa infections isolated from
sputum, 3 were elderly individuals (75 years) and 2 aged of 40
years. The length of their hospital stay did not exceed 21 days and
the average period was 12 days ((figure 10).
The analysis of P. aeruginosa resistance patterns revealed a
resistance of 91.2 % in some cases with up to 36.5% of isolates
resistant to 9 out of the 10 tested antibiotics.
Among the fluoroquinolones, ciprofloxacin was the most
efective with a susceptibility rate of 34 %. Colistin remained the
most effective antibiotic for clinical P. aeruginosa strains.
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Figure 1. Graphic representation of the isolation sources
of P. aeruginosa strains.

Figure 2. Prevalence of P. aeruginosa infections, in
relation to different clinical departments and with the
number of associated deaths. ATI=ICU.
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Figure 3. Age distribution of patients with P. aeruginosa infections.

Figure 44. Gender distribution of patients with P.
aeruginosa infections.

Figure 5. Correlation between
ween the hospitalization days and the age of the patients with P. aeruginosa
respiratory tract infections.

Figure 6. Correlation between the hospitalization days and the age of the patients with P. aeruginosa wound
infections.
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Figure 7. Correlation between
een the hospitalization days and the age of the patients with P. aeruginosa
infections isolated from soft tissue secretions.

Figure 8. Number of hospitalization days correlated with the age of patients with P. aeruginosa positive
blood cultures.

Figure 9. Number of hospitalization days correlated with patient’s age in the case of P. aeruginosa urinary thract infections
infections.
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Figure 10. Correlation between the hospitalization days with the patient’s age in the case of P. aeruginosa infections,
isolated from sputum.

4. CONCLUSIONS
From the total of 197 P. aeruginosa strains analyzed during
a 2 years period, almost half where obtained from
m respiratory tract
secretions
ecretions (40 %), followed by wound secretions (24%), urine
cultures (13% ), blood cultures (11%), soft tissue secretions (9%),
2% from sputum samples and subsequently,, with the lowest
prevalence nasal secretions (1%).
The study highlighted a significant prevalence of P.
aeruginosa infections in cardiovascular surgery departments,
depart
these
being the one with the highest mortality rate.
Another important factor taken into account in this study
was the possible correlations between the patie
ient related features
such gender, age and length of hospitalization with the P.
aeruginosa infection site.. The average hospitalization period was

not influenced by the P. aeruginosa infection site with some
exceptions (12 days for respiratory tract infections) and was
between 50 and 60 days. The male elderly individuals seemed to
present a higher risk of infections with P. aeruginosa irrespective
of the anatomical site.
The P. aeruginosa resistance patterns analysis showed a
high degree of resistance to the majority of tested antibiotics
(85%). Colistin was found to be the most effective antibiotic. P.
aeruginosa remains one of the most prolific opportunistic
pathogens as it has the ability to cause serious infections in
immunocompromised patients coupled w
with a high resistance to
commonly used antibiotics and the host’s immune defence
effectors.
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