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Prevalence of multidrug-resistant Acinetobacter
baumannii and Pseudomonas aeruginosa in an
Italian hospital
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Summary The severity and extent of disease caused by multidrug-resistant
organisms (MDROs) varies by the population(s) affected and the institution(s) at
which these organisms are found; therefore, preventing and controlling MDROs are
extremely important.

A retrospective study of patients who were infected with Acinetobacter baumannii
or Pseudomonas aeruginosa was performed at the Spedali Civili Hospital in Brescia,
Italy, from 2007 to 2010.

A total of 167 (0.52%) A. baumannii isolates and 2797 P. aeruginosa (8.7%) isolates
were identified among 31,850 isolates.

Amikacin and colistin were the most active agents against A. baumannii strains.
Multidrug resistance (MDR) was observed in 57 isolates (54%). Most MDR isolates (42
out of 57, 73%) were resistant to four classes of antibiotics.

P. aeruginosa was recovered more frequently from the respiratory tract, followed
by the skin/soft tissue, urine and blood.

Colistin, amikacin and piperacillin/tazobactam were active against 100%, 86% and
75% of P. aeruginosa isolates, respectively. A total of 20% (n = 316) of P. aeruginosa
isolates were MDR. In summary, A. baumannii was more rare than P. aeruginosa but
was more commonly MDR.

Epidemiological data will help to implement better infection control strategies,
and developing a local antibiogram database will improve the knowledge of antimi-
crobial resistance patterns in our region.
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Introduction

Nosocomial infections are one of the most com-
mon complications of hospitalization and lead to
increased morbidity and mortality [1,2]. These
infections prolong hospitalization, require more
extensive diagnostics and treatment and are asso-
ciated with additional costs [3,4]. Infection with
multidrug-resistant pathogens can also complicate
treatment.

Antibiotic resistance is a daunting phe-
nomenon with a growing impact on patient
safety, particularly in ICUs [5]. Critically ill
patients are prone to colonization and infec-
tion by antibiotic-resistant bacteria because
of the frequent exposure of these patients
to antibiotics and the presence of multiple,
often invasive, devices. This dangerous array of
risk factors drives a vicious cycle of increased
infection incidence, increased need for broad-
spectrum antibiotics, reduced antimicrobial
efficacy and increased selection of antibiotic
resistance.

Multidrug-resistant organisms (MDROs) are resis-
tant to one or more classes of antimicrobial agents,
such as �-lactams (penicillins, cephalosporins,
monobactams and carbapenems), fluoroquinolones
and aminoglycosides. During the past several
decades, a shift in the MDR dilemma from
gram-positive to gram-negative bacteria has been
noted, which is in part due to the small num-
ber of new antimicrobial agents that are active
against resistant gram-negative strains [6]. Gram-
negative pathogens that have acquired epidemi-
ological importance among nosocomial infections
include Acinetobacter baumannii and Pseudomonas
aeruginosa.

A. baumannii is a cause of outbreaks in hospi-
tals [7,8], and the MDR patterns observed among
isolates often leave carbapenems as the only
effective treatment for severe infections [8].
However, carbapenem-resistant A. baumannii is
emerging worldwide and has been observed in
different countries [7,9—11]. There are limited
therapeutic options for infections caused by these
isolates.

P. aeruginosa is also a common gram-negative
nosocomial pathogen. This organism is an impor-
tant cause of hospital-acquired pneumonia and
urinary tract, wound and bloodstream infections
[12]. Infections caused by this pathogen are often
difficult to treat because of the multidrug-resistant
nature of this bacterial species, and P. aeruginosa
strains are often carbapenem resistant, which can
severely limit the available therapeutic choices
[13].

The purposes of this study were the following:

(a) to determine the prevalences of A. baumannii
and P. aeruginosa in patients with nosocomial
infections at Brescia’s main hospital; and

(b) to analyze the antimicrobial susceptibility pat-
terns of these two microorganisms determined
as part of an internal laboratory surveillance
study from 2007 to 2010.

Methods

Bacterial isolates

A retrospective study of all A. baumannii and P.
aeruginosa isolates from different clinical spec-
imens collected from patients with nosocomial
infections and processed by the microbiology lab-
oratory between 2007 and 2010 was conducted at
the Spedali Civili Hospital in Brescia, Italy. Spedali
Civili is a major hospital with an average of approx-
imately 47,000 hospitalizations annually. Infections
were considered nosocomial if they first appeared
48 h after admission. Infections that were likely to
have been acquired before hospital admission were
not considered nosocomial. Blood, urine, tracheal
aspirate, bronchi alveolar lavage, sputum, puru-
lent wound, skin ulcer and catheter tip samples
collected from patients admitted to all units (ICU
and other departments) were eligible. Duplicate
isolates were excluded.

Clinical specimens were plated onto blood agar
and MacConkey agar and incubated overnight at
37 ◦C. After incubation for 24 h at 37 ◦C, the orga-
nisms were identified using the VitekTM system
(bioMerieux, Marcy-l’Etoile, France).

Antimicrobial susceptibility

Antimicrobial susceptibility was assessed using
the Vitek2 system (bioMerieux) and the AST-GN24
card according to the manufacturer’s instruc-
tions. The results obtained after a maximum
of 15 h of incubation were analyzed and inter-
preted by AES 4.02 software. The MICs determined
by the system identified the microorganism as
susceptible, intermediate or resistant accord-
ing to the criteria published by the CLSI [14].
Antibiotic resistance was categorized into five
groups: (1) resistance to extended-spectrum peni-
cillins (piperacillin/tazobactam), (2) resistance to
cephalosporins (ceftazidime), (3) resistance to car-
bapenems (imipenem), (4) resistance to aminogly-
cosides (amikacin) and (5) resistance to quinolones
(ciprofloxacin). The breakpoints for these antimi-
crobials were as follows: amikacin, S ≤ 16 and
R ≥ 32; ceftazidime, S ≤ 8 and R ≥ 16; imipenem,
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