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Abstract

Pseudomonas aeruginosa has emerged as the most common gram-negative pathogen associated
with serious hospital-acquired infections, particularly within intensive care units. PsA bacteremia
may be primary (with no identifiable source) or secondary to a discrete focus of infection,
including: Urinary and GI tract, lungs, skin and soft tissue, intravascular foci (e.g., indwelling
central venous catheters).

Objective:

1-to assess clinical presentations and outcome of pseudomonas bacteremia in ICU patients
2-to assess risk factors for pseudomonas bacteremia in ICU patients

3-to assess risk factors for emergence of MDR pseudomonas strains

Methods: All patients admitted to three ICUs (medical ICU, trauma ICU and surgical ICU) in
Hamad General Hospital with positive blood C/S for PsA over three years (1 Feb 2010-31 Jan
2013) were studied retrospectively. Patients having polymicrobial bacteremia were excluded.

Results: Total number of patients was 47. Majority were males. Most of the patient’s had co-
mobrid conditions, prolonged hospital stay and history of invasive procedures. Almost half
of cases presented with septic shock. Outcome: All cause mortality was about 60%, mainly
because of primary disease. Rest of the patient were discharged home or shifted to rehabilitation
units. Antimicrobial susceptibility testing showed 14 out of 47 patients (29.7%) were MDR
pseudomonas. 4/47 (8.5%) were pan resistant, sensitive only to colistin. Colistin was 100%
sensitive among all the isolates. Other susceptibilities were amikacin 92%, cefepime 82%,
ceftazidime 82%, aztreonam 57%, ciprofloxacin 88%, gentamicin 86%, meropenem 78% and
piperacillin tazobactam 86%.

Conclusion: Prolonged hospital stay, presence of comorbid conditions, septic shock,
immunosuppresive conditions & H/O invasive procedures are poor prognostic factors in cases
of pseudomonal bacteremia. Previous history of antibiotic use lead to emergence of multidrug
resistant strains. Initiation of effective empirical antimicrobial therapy in patients at high risk of

acquiring pseudomonas infection can improve outcome.
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Introduction

P. aeruginosa is an aerobic gram-negative rod, belongs to the
family Pseudomonadaceae, widespread in nature (soil, water,
plants, animals, humans) and has a predilection for moist
environments [1,2]. It is a non-fastidious, motile organism that
grows on blood and MacConkey agars.

Pseudomonas aeruginosa has emerged as the most common
gram-negative pathogen associated with serious hospital-
acquired infections, particularly within intensive care units
[3,4]. Because of their ubiquitous nature and ability to
colonize and survive in hospital reservoirs, they tend to cause
infections in immunocompromised and critically ill patients
[5]. P. aeruginosa bloodstream infections has high mortality
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greater than 20% in many studies and is highest among patients
receiving inappropriate initial antimicrobial treatment [6,7,8].
It can cause widespread infections. PsA bacteremia may be
primary (with no identifiable source) or secondary to a discrete
focus of infection, including: urinary and GI tract, lungs, skin
and soft tissue, intravascular foci (e.g., indwelling central
venous catheters) [1].

Pseudomonas aeruginosa is intrinsically resistant to many
antibiotics and has ability to acquire resistance to any antibiotic
[9,10]. Antipseudomonal antibiotics include some B-lactams,
such as ceftazidime, cefepime, tazocin, meropenem and
imipenem. Among other classes Aminoglycosides, such as
amikacin and gentamicin, fluoroquinolones such as ciprofloxacin
and fluoroquinolones and miscellaneous like colistin are active
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against this bacteria. However, over past few years several strains
of P. aeruginosa resistant to these antibiotics have emerged and
are becoming widespread [11,12]. Emergence of multidrug
resistant strains of Pseudomonas aeruginosa is a signifinant
problem in health care settings [13,14]. An estimated 51,000
healthcare-associated Pseudomonas aeruginosa infections
occur in the United States each year. More than 6,000 (or 13%)
of these are multidrug-resistant, with roughly 400 deaths per
year attributed to these infections [15].

Emergence of Pseudomonas MDR strains is a challenge
faced by ICU physicians. This study will help us to estimate
incidence of Pseudomonas MDR strains in ICUs in Qatar. We
also assessed risk factors associated with emergence of resistant
strains, mortality and poor outcome.

Study definitions

Pseudomonas bacteremia: Pseudomonas bacteremia is defined
as identification of Pseudomonas aeruginosa in the blood
culture [14].

Septic shock: Septic shock is defined as sepsis associated with
organ hypoperfusion and either a systolic blood pressure of
less than 90 mmHg or less than 30 mmHg below the baseline
requirement of vasopressors to maintain blood pressure.

Multidrug-resistant: Multidrug-resistant isolate is non-
susceptible to at least one agent in three or more antibiotic
classes [16].

Extensively drug-resistant: Extensively drug-resistant isolate
is non-susceptible to at least one agent in all but two or fewer
antibiotic classes [16].

Pandrug-resistant: Pandrug-resistant isolate is non-susceptible
to all antimicrobial agents [16].

Effective initial antimicrobial therapy: Effective initial
antimicrobial therapy was defined as antipseudomonal
antimicrobial administered within 24 h after clinical suspicion
of sepsis or infection that was later found to be susceptible to
blood isolates of P. aeruginosa.

Delay in effective antimicrobial therapy: Delay in effective
antimicrobial therapy was defined as more than 24 h delay in
the administration of empirical antibiotics effective against
P. aeruginosa isolate prior to the availability of the results of
antibiotic susceptibility testing.

Methods

It’s a descriptive retrospective study where demographic
and clinical information was collected from patient’s files
retrospectively. Pseudomonas isolates collected over the period
(2009-12) from all positive blood cultures from patients in 3
ICUs (MICU, SICU, TICU) Hamad General Hospital preserved
in Microbiology lab (47 specimens) (Table 1). These strains
were revived (subcultured) and sent to Canisius-Wilhelmina
Ziekenhuis (CWZ), Nijmegan, Netherlands for genotyping.

AFLP genotyping

Genomic DNA extraction was carried out on a MagNA Pure
LC platform by using the MP LC DNA isolation kit III for
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Table 1. Demographic and clinical characteristics of patients with
pseudomonas aeruginosa bacteremia.

Age, median years 54
Sex
Male 30(63)
Female 17(37)

Source of bacteremia

Central line related bacteremia infection 20(42)
Ventilator associated pneumonia 8(17)
Urinary tract infection 4(8.5)
Skin and soft tissue infection 3(6.3)
Cholangitis 1(2.1)

Bacteremia unknown origin 11(23)
Presence of septic shock 24(51)

Predisposing conditions

Prolonged hospital stay more than 30 days 20(42)
Central line catheterization 30(63)

Postoperative state 13(27.6)

Invasive procedure within the past 72 hours 15(31.9)
Diabetes mellitus 20(42)

Chronic liver disease 7(14.8)

*Values are reported as no. (percentage) of patients

bacteria (Roche Diagnostics, Almere, The Netherlands).
AFLP fingerprinting was performed using the combination of
restriction enzymes HpyCH4IV and Msel with minor changes
[17]. PCR amplification involved HpyCH41V and Msel primers
that contained a C and GG residue respectively, as selective
nucleotide(s). The HpyCH4IV primer was labeled with
6-carboxy-fluorescein. Amplified fragments were separated
on a MegaBACE 500 automated DNA analysis platform.
Fingerprint data were imported into BioNumerics v6.0 software
(Applied Maths, Sint-Martens-Latem, Belgium) and analyzed
using the unweighted pair group method with arithmetic mean
(UPGMA) clustering in combination with Pearson’s correlation
coefficient.

Results

Study group comprised of 47 patients, 19 from medical ICU,
17 from surgical ICU and 11 from trauma ICU. Majority were
males with male to female ratio 2:1. All age groups were
involved with mean age 54 + 2. Baseline comorbidities were
present in 37 out of 47 patients (78%).

Comorbidities were mainly diabetes mellitus, history of
cerebrovascular accident, chronic liver disease, malignancy,
severe head injury /subarachnoid hemorrhage. Half of cases
presented with septic shock, 24/47 (51%).

Mean ICU stay was 55 days. Infectious disease consultation
was done for 32 out of 47 patients (68%). Appropriate empirical
antipseudomonal antibiotics was started in 42/47 (89%) of
patients and antibiotic therapy was tailored according to
susceptibility results later. Mean antibiotic duration was 11
days (as some patients died before completion of treatment).
Empirical dual antipseudomonal coverage was used in 16/47
patients (34%) mainly in cases where pseudomonas MDR was
suspected.

Source of bacteremia was central line related bloodstream
infection in 20/47 patients (42%), 8/47 had VAP (17%), 4 /47



UTI (8.5%), 3/47 skin and soft tissue infections (6.3%), 1/47
cholangitis (2.1%), 11/47 bacteremia of unknown origin (23%).
29/47 patients died (61%), 12/47 (25% ) patients were sent to
rehabilitation units or their home country, 6/47 (12.7%) were
discharged home.

Antimicrobial susceptibility showed 14 out of 47 patients
(29.7%) grew MDR pseudomonas. 4/47 (8.5%) were pan
resistant, sensitive only to colistin. Colistin was 100% sensitive
among all the isolates. Other susceptibilities were amikacin
92%, cefepime 82%, ceftazidime 82%, aztreonam 57%,
ciprofloxacin 88%, gentamicin 86%, meropenem 78% and
piperacillin tazobactam 86%.

Results- AFLP genotyping

The genotypic relatedness among all isolates was determined by
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AFLP fingerprinting (Fig.1). There is no genotypic similarity
amongst these Pseudomonas strains except 1612222689,
1611203857 and 1612224299 are probably related (in general
they have the same pattern but some fragments are not shared by
one or two of the other isolates). There was no cross transmission
among patients isolated.

Discussion

This study showed all cause mortality of Pseudomonas
bacteremia around 60%, mainly because of primary disease. Out
of those only 17% patient died primarily due to pseudomonal
infection (Fig. 2).

Our patient population had high index of comorbid conditions
that led them more prone to develop superimposed infections.
Almost all patients had received broad spectrum antibiotics
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Figure 1. Pseudomonas antimicrobial susceptibility graph.
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Figure 2. Pseudomonas AFLP.
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in preceeding 30 days. This fact denotes that use of broad
spectrum antibiotics is associated with emergence of resistant
strains of Pseudomonas due to collateral damage [4]. Dual
antipseudomonal antibiotics were given in 34% of the patients.
Majority of those patients were infected with pseudomonas
MDR strain and dual therapy was used to combat resistance.
In our opinion, dual antipseudomonal coverage is warranted
only in cases of Pseudomonas MDR strains where synergistic
antibiotics are needed for optimum results.

Adequate empirical antibiotic therapy initiation in suspected
cases of sepsis and pseudomonal infections in critically ill
patients is necessary as delay in the initiation can lead to
increased hospital mortality [14,18]. Kang et al in his study
reported that delay in starting effective empirical antimicrobial
treatment was associated with poor prognosis in cases of
Pseudomonas aeruginosa bacteremia [14]. Regina et al found
that appropriate empirical antibiotic in case of pseudomonas
aeruginosa bacteremia lead to decreased length of stay in
hospital [19]. In our series majority of the patients (89% ) were
started on adequate empirical antipseudomonal treatment that
reflects timely diagnosis and identification of patients at risk of
having pseudomonal infections. However, it is equally important
not to over treat and misuse broad-spectrum antibiotics in view
of emerging resistance especially for gram-negative bacteria.
Complying with international and local antimicrobial prescribing
policy and local antibiogram while prescribing antibiotics based
upon clinical judgment and timely modification or de-escalation
of antibiotic according to antimicrobial susceptibility pattern of
specimen is of utmost importance.

We observed involvement of infectious disease team in
68% of patients to aid in selection of appropriate effective
antimicrobial treatment and follow-up. It reflects the need of
expert opinion in high-risk patients. Previous studies have
shown that early involvement of infectious disease service
lead to better selection of empirical treatment and lesser
complications in those patients [20].

Multidrug resistance acquisition by pseudomonas aeruginosa is
trending upwards worldwide and these isolates are genetically
diverse [10,21,22]. Pseudomonas aeruginosa acquires
resistance through several mechanisms including production of
beta-lactamases, efflux pumps and outer membrane/target site
modifications [4,23]. Multidrug organism may use combination
of different mechanisms or one single but potent resistance
mechanism [9,24,21].

Significantrisk factors leading to poor prognosis in pseudomonal
bacteremia were mechanical ventilation, central venous
cannulation, presence of septic shock, multiple comorbidities
and prolonged hospital stay, as reported in previous studies
[2,25,26].

In our series all cause mortality was 61% (29 out of 47 patients)
that is comparable with other studies. Vitkauskiené et al reported
in his series overall mortality rate 58.8%. Our patient population
had multiple comorbid conditions namely respiratory failure,
polytrauma, head injury, burns, hepatic failure and chronic
kidney disease, that contributed to poor outcome.
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Conclusion

Prolonged hospital stay, presence of comorbid conditions,
septic shock, immunosuppresive conditions & H/O invasive
procedures are poor prognostic factors in cases of pseudomonal
bacteremia. Previous history of antibiotic use lead to emergence
of multidrug resistant strains. Initiation of effective empirical
antimicrobial therapy in patients at high risk of acquiring
pseudomonas infection can improve outcome.
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