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A
cinetobacter baumannii is a pleomorphic
aerobic gram-negative bacillus, which is
widespread in nature and frequently iso-

lated from the hospital environment and hospi-
talized patients. 
The organism is particularly common in pa-
tients who are intubated and in those who car-
ry multiple intravenous lines or monitoring de-
vices, surgical drains, or indwelling urinary
catheters, and usually causes a large number of
clinical conditions, including pneumonia, bac-
teraemia, urinary tract infections, wound infec-
tions, endocarditis and meningitis.
A. baumannii is susceptible to relatively few an-
tibiotics including meropenem, colistin,
amikacin, rifampicin, minocycline and tigecy-
cline [1]. Multidrug-resistant A. baumannii is not
a new or emerging phenomenon, as it is inher-
ently resistant to multiple antibiotics. There-
fore, the treatment of severe A. baumannii infec-
tions is often difficult [2, 3]. 
In recent years A. baumannii has emerged as an
important nosocomial pathogen, particularly in
intensive care units (ICUs) where several out-

breaks have been described. More recently, mi-
crobiological surveillance data showed an in-
creased prevalence of up to 4% of A. baumannii
isolates in ICUs of Italian hospitals [4-7].
In 2011 a significant increase in A. baumannii
isolates (Vitek II system, bioMérieux, Marcy
l’Etoile, France) was observed in the ICU of the
SS Annunziata Hospital of Taranto in southern
Italy. In the same year, 81 strains were isolated,
compared to 11 and 10 isolates in 2009 and
2010. Therefore, at present A. baumannii is the
prevalent strain among the bacterial isolates in
our ICU with an incidence rate of 15% (2.7% in
2009 and 1.9% in 2010) versus Pseudomonas
aeruginosa (11.8%) and Klebsiella pneumoniae
(11.3%). In most cases (79%), A. baumannii was
isolated from the respiratory tract and in 12.3%
from the bloodstream, while in the remaining
cases from liquor and cutaneous wounds. 
Our data show that the most common pheno-
type (99% of the isolates) was resistant to
piperacillin, piperacillin/tazobactam, cefepime,
ceftazidime, aztreonam, ciprofloxacin, lev-
ofloxacin, minocycline and imipenem. Resis-
tance to gentamicin and isepamicin was ob-
served in 3.7% and 10.3% of the isolates. 
No resistance to colistin or tigecycline was ob-
served in any A. baumannii strain isolates. In vit-
ro activity of antimicrobial agents against A.
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baumannii clinical isolates is summarized in
table 1.
The high prevalence isolation rate observed in
our ICU during 2011 gives cause for concern.
Indeed, recent studies and systematic review
show that acinetobacter infection or coloniza-
tion is associated with increased mortality up to
41% versus 21% of controls and prolonged
length of ICU hospital stay [8-10]. 
However, it is difficult to determine the attrib-
utable mortality of these infections regardless
of the patient’s severe underlying illnesses.
Some parameters such as antimicrobial resis-
tance, poor availability of therapeutic options
and an empirical therapy may affect the mor-
tality rate, which is twice as high in patients re-
ceiving an inappropriate versus appropriate
antibiotic therapy [11].

Antimicrobial resistance among acinetobacter
strains has increased in the past decade. Often,
strains isolated in ICU are highly resistant to
beta-lactams, aminoglycosides, fluoro-
quinolones and carbapenems, and are suscepti-
ble only to colistin. Colistin is an old antimicro-
bial which is widely considered for the man-
agement of infections caused by multidrug-re-
sistant gram-negative pathogens including A.
baumannii, in particular for critically ill patients
in ICUs [12]. However, the emergence was re-
ported of A. baumannii strains which are resis-
tant to colistin with a rate of 25.8% [7]. In vitro
activity of colistin is increased significantly by
the presence of rifampicin and the combination
is effective and safe for severe infections due to
multidrug-resistant A. baumannii, with a clinical
and microbiological response in 76% of cases
and a 21% reduction in infection-related mor-
tality [13]. Another antibiotic, tigecycline has
provided hope for the treatment of these infec-
tions with its activity against multidrug-resis-
tant acinetobacter strains, but isolates showing
reduced susceptibility have emerged in many
countries such as Israel, Spain, USA, China and
Italy [14-16]. However, some studies showed in
vitro synergistic activity of tigecycline in com-
bination with various antimicrobials such as
colistin, amikacin, levofloxacin and imipenem
against tigecycline non-susceptible strains in a
percentage of 8-16% [17]. In conclusion our da-
ta show a worrying rapid spread of multidrug
resistant A. baumannii strains in ICUs and con-
firm that treatment options against these infec-
tions are very limited [18-21]. 
It is necessary to apply various methods for
control and prevention of multiresistant A. bau-
mannii infection based on standard precautions
such as hand hygiene, barrier precautions, en-
vironmental cleaning and disinfection, and sur-
veillance to identify infected or colonized pa-
tients. 
However, it is also very important to promote
judicious antimicrobial use as well as to begin
empiric antibiotic therapy based on local sur-
veillance data. Normally, carbapenem drugs
should not be used for empiric therapy but re-
served for targeted therapy. Hence sounder
clinical assessment based on the employment of
new combination therapies including tigecy-
cline and colistin needs to be considered and
adopted.

Keywords: Acinetobacter baumannii, ICU, antibi-
otic resistance.

Table 1 - Distribution of antibiotic susceptibilities
for 81 Acinetobacter baumannii isolates in the ICU of
the SS Annunziata Hospital of Taranto in 2011.

Antibiotics Susceptible No. (%)
breakpoint of susceptible
antimicrobial 

(µg/ml)

Aztreonam ≤1 1 (1.2)

Cefepime ≤1 0

Cefotaxime ≤1 0

Ceftazidime ≤1 4 (4.9)

Ciprofloxacin ≤0.25 1 (1.2)

Colistin ≤0.5 81 (100)

Gentamicin ≤1 3 (3.7)

Imipenem ≤1 1 (1.2)

Isepamicin ≤1 7 (8.6)

Levofloxacin ≤0.25 0

Minocycline ≤1 1 (1.2)

Piperacillin ≤4 1 (1.2)

Piperacillin/tazobactam ≤4 1 (1.2)

Rifampicin ≤2 2 (2.4)

Ticarcillin ≤8 1 (1.2)

Tigecycline ≤2 81 (100)

Tobramycin ≤1 2 (2.4)

Trimethoprim/ 1/19 0
sulfamethoxazole



298
2012

n REFERENCES

[1] Michalopoulos A., Falagas M.E. Treatment of
Acinetobacter infections. Expert Opin. Pharmacother.
11, 5, 779-788, 2010. 
[2] Neonakis I.K., Spandidos D.A., Petinaki E. Con-
fronting multidrug-resistant Acinetobacter baumannii:
a review. Int. J. Antimicrob. Agents. 37, 2, 102-109,
2011. 
[3] Abbo A., Navon-Venezia S., Hammer-Muntz O.,
et. al. Multidrug resistant Acinetobacter baumannii.
Emerg. Infect. Dis. 11, 22-29, 2005.
[4] Munoz-Price L.S., Weinstein R.A. Acinetobacter
infection. N. Engl. J. Med. 358, 1271-1281, 2008.
[5] Dijkshoorn L., Nemec A., Seifert H. An increasing
threat in hospitals: multidrug-resistant Acinetobacter
baumannii. Nat. Rev. Microbiol. 5, 939-951, 2007.
[6] Menichetti F., Tascini C., Ferranti S., et al. Clinical
and molecular epidemiology of an outbreak of infu-
sion-related Acinetobacter baumannii bacteremia in an
Intensive Care Unit. Le Infezioni in Medicina. 1, 24-29,
2000.
[7] www.aosp.bo.it/files/3deg_trimestre_2011_area_criti-
ca.pdf
[8] Munoz-Price L.S., Zembower T., Penugonda S., et
al. Clinical outcomes of carbapenem-resistant Acine-
tobacter baumannii bloodstream infections: study of a
2-state monoclonal outbreak. Infect. Control Hosp.
Epidemiol. 31, 10, 1057-1062, 2010.
[9] Abbo A., Carmeli Y., Navon-Venezia S., et al. Im-
pact of multi-drug-resistant Acinetobacter baumannii
on clinical outcomes. Eur. J. Clin. Microbiol. Infect. Dis.
26, 793-800, 2007.
[10] Falagas M.E., Kopterides P., Siempos I.I. Attrib-
utable mortality of Acinetobacter baumannii infection
among critically ill patients. Clin. Infect. Dis. 43, 389-
390, 2006.
[11] Falagas M.E., Kasiakou S.K., Rafailidis P.I., et al.
Comparison of mortality of patients with Acinetobac-
ter baumannii bacteraemia receiving appropriate and

inappropriate empirical therapy. J. Antimicrob.
Chemother. 57, 1251-1254, 2006.
[12] Garnacho-Montero J., Amaya-Villar R. Multire-
sistant Acinetobacter baumannii infections: epidemiol-
ogy and management. Curr. Opin. Infect. Dis. 23, 4,
332-339, 2010. 
[13] Bassetti M., Repetto E., Righi E., et al. Colistin
and rifampicin in the treatment of multidrug-resis-
tant Acinetobacter baumannii infections. J. Antimicrob.
Chemother. 61, 417- 420, 2008.
[14] Ricciardi R., Ricciardi A.M., Danzi G. In vitro ac-
tivity of tigecycline against multidrug-resistant
Acinetobacter baumannii clinical isolates. Le Infezioni in
Medicina. 4, 236-239, 2009.
[15] Jamal W., Salama M., Dehrab N., et al. Role of
tigecycline in the control of a carbapenem-resistant
Acinetobacter baumannii outbreak in an intensive care
unit. J. Hosp. Infect. 72, 3, 234-242, 2009. 
[16] Capone A., D’Arezzo S., Visca P., et al. In vitro
activity of tigecycline against multidrug-resistant
Acinetobacter baumannii. J. Antimicrob. Chemother. 62,
422-423, 2008.
[17] Principe L., D’Arezzo S., Capone A., et al. In vit-
ro activity of tigecycline in combination with various
antimicrobials against multidrug resistant Acineto-
bacter baumannii. Ann. Clin. Microbiol. Antimicrob. 21,
8-18, 2009.
[18] Michalopoulos A., Falagas M.E. Treatment of
Acinetobacter infections. Expert Opin. Pharmacother.
11, 5, 779-788, 2010.
[19] Cunha B.A. Optimal therapy for multidrug-re-
sistant Acinetobacter baumannii. Emerg. Infect. Dis. 16,
1, 170, 2010. 
[20] Bassetti M., Righi E., Esposito S., Petrosillo N.,
Nicolini N. Drug treatment for multidrug resistant
Acinetobacter baumannii. Future Microbiol. 3, 6, 649-
660, 2008.
[21] Bassetti M., Nicolini L., Esposito S., Righi E., Vi-
scoli C. Current status of newer carbapenems. Curr.
Med. Chem. 16, 5, 564-575, 2009.


