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Members of the genus Acinetobacter were 
first recognised as nosocomial pathogens in 
the early 1970s

• Critically-ill patients, particularly those 
requiring mechanical ventilation in ICUs

• Wound infections (trauma or burns patients)
• Community-acquired infections (usually in 

patients with co-morbidities, with most 
reports from tropical or sub-tropical areas)



Which Acinetobacter?

• Modern molecular-based taxonomy 
recognises at least 33 different genomic 
groups

• 20 of these have species names
• A further 28 groups have been identified 

that contain multiple strains, and there are at 
least 21 ungrouped single strains



Validly described species of Acinetobacter (April 2010)

A. calcoaceticus A. bereziniae
A. parvus A. guillouiae
A. baumannii
A. baylyi
A. haemolyticus
A. bouvetii
A. junii
A. towneri
A. johnsonii
A. tandoii
A. lwoffii
A. tjernbergiae
A. radioresistens
A. gerneri
A. ursingii
A. beijerinckii
A. schindleri
A. gyllenbergii



PLoS 2010; 5 (4): 
e10034



“Restricted amounts of diversity and a 
star-like phylogeny indicate that A. 
baumannii is a genetically compact 
species that suffered a severe 
evolutionary bottleneck in its recent past, 
possibly related to a restricted ecological 
niche, followed by the simultaneous 
diversification of multiple lineages due 
to rapid population expansion.”

PLoS 2010; 5 (4): e10034



Acinetobacter baumannii – common misconceptions

• A. baumannii is an aerobic, Gram-negative coccobacillus that is highly prevalent in 
nature. These organisms are usually commensal, but they are emerging as important 
opportunistic pathogens. (Villers et al., Ann Intern Med 1998)

• A. baumannii is a non-fermenting, Gram-negative, aerobic coccobacillus found 
extensively in natural environments that has assumed an increasing importance in 
nosocomial infections. (Garnacho-Montero et al., Clin Infect Dis 2003)

• A. baumannii, an aerobic Gram-negative coccobacillus, is ubiquitous in fresh water 
and soil. It is a frequent skin and oropharyngeal commensal. (Chen et al., Chest
2005)

• A. baumannii is a species of non-fermentative Gram-negative bacteria commonly 
found in water and soil. This organism was susceptible to most antibiotics in the 
1970s. (Fournier et al., PLoSGenetics 2006)

• A. baumannii is ubiquitous in nature and has been recovered from soil, water, 
animals, and humans. Acinetobacter species are normal inhabitants of human skin. 
For this reason, it has been suggested that human skin could be the source of severe 
infections. (Fournier and Richet, Clin Infect Dis 2006)

slide courtesy of H. Seifert



Epidemiology of Acinetobacter - the truth (!)

• A. non-baumannii:

ubiquitous

water, soil, plants, vegetables, human skin

• A. baumannii is not a ubiquitous organism

 Hospital environmental sources during outbreaks – equipment,  

beds, respiratory tubing, computer keyboards, cellphones…

 Patients

 Natural habitat (if any) remains to be defined

slide courtesy of H. Seifert



Evolution of resistance in A. baumannii

• During the 1970s, A. baumannii infections could be treated 
successfully with gentamicin, minocycline, nalidixic acid, 
ampicillin or carbenicillin (alone or in combinations)

• During the 1980s, high proportions of strains became 
resistant to commonly used antimicrobials, including 
aminopenicillins, ureidopenicillins, 1st, 2nd and 3rd 
generation cephalosporins, cephamycins, most 
aminoglycosides, quinolones, chloramphenicol and 
tetracyclines

• Carbapenems have been the treatment of choice for 
infections caused by A. baumannii during the last two 
decades; however, emergence of carbapenem-resistant 
strains was first documented during the 1990s, and 
increasing reports worldwide now describe A. baumannii
isolates resistant to all conventional antibiotic regimens.



Antibiotic resistance levels among Acinetobacter
DNA group 2 and 13TU isolates from 56 UK 

hospitals during 2000
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• Between 2003 and 2006, two carbapenem-
resistant A. baumannii lineages (SE clone and 
OXA-23 clone) became prevalent in over 40 
hospitals each; susceptible only to colistin and 
tigecycline (J Clin Microbiol 44: 3623-3627)

• More recently, a further lineage (the Northwest 
strain) has become prevalent in several hospitals 
in the northern/midlands of the UK

Outbreaks of carbapenem-resistant 
strains of A. baumannii in the UK



% susceptibility (SENTRY antimicrobial 
surveillance programme, 2001 – 2004)

Europe Latin America North 
America

Polymyxin B 97.3 98.3 98.3
Ceftazidime 39.7 32.4 54.2
Cefepime 43.9 36.4 56.8
Amp/sulbact 48.4 51.8 70.5
Imipenem 73.7 86.4 89.4
Meropenem 70.4 83.6 83.7
Ciprofloxacin 38.7 34.8 54.0
Amikacin 88.0 70.8 96.6



% Resistance

Antimicrobial agents 1993 1996 2003 2004 2007 2007

Piperacillin/tazobactam 67 36 72 95 -- --
Ceftazidime 45 42 45 85 97 88
Imipenem 0 2 5 48 38 71
Ciprofloxacin 30 4 57 90 97 93
Amikacin 28 28 13 66 22 86

Evolution of antimicrobial resistance in 
A. baumannii  clinical isolates in Spain 

Vila J, Pachón J. (2008) Expert Opin. Pharmacother. 9: 587



Are specific carbapenem-resistant clones 
spreading in European hospitals?

• As part of the EU ARPAC project, 169 hospitals 
in 32 countries provided data concerning 
multiresistant isolates of Acinetobacter spp.

• 130 reported encountering carbapenem-resistant 
isolates of Acinetobacter, ranging from rare 
sporadic isolates to an endemic/epidemic situation 

(Clin Microbiol Infect 2008; 14: 161-167)



• Three ‘European clones’ (lineages) were 
identified by PFGE, AFLP and RAPD, and 
are widespread in European hospitals

• Diverse clusters of carbapenem-resistant 
isolates were also identified (more than just 
3 clones!)

• Multiple isolates from a single hospital 
generally belonged to the same clone (some 
exceptions)



PLoS 2010; 5(4): e10034



• Although there are limited data on the global 
epidemiology of MDR A. baumannii, the three 
predominant lineages have also been recognised 
among isolates worldwide, and should now be 
referred to as ‘worldwide (WW) lineages’. 

• At least five other major lineages of A. baumannii
have also now been identified.

• One recently identified lineage is comprised 
almost entirely of isolates originating from North, 
Central and South America and could be 
considered a pan-American clone.

JAC 2010; 65: 233-238.



• Are we seeing worldwide spread of 
multiresistant lineages selected primarily on 
the basis of the resistance genes that they 
carry?

• Or is there something special about certain 
lineages that confers epidemic potential?



PLoS 2010; 5(4): e10034



• Individual lineages probably originate in different 
geographical areas and then spread to new locations, 
probably via patients and staff

• Certain lineages seem to have an enhanced ability to acquire 
multiple drug resistance determinants

• The reasons for the success and global dissemination of 
particular lineages, and why they can displace pre-existing 
clones following their introduction into hospitals, remain 
unknown at present

• The existence of relatively few globally disseminated 
lineages suggests that certain genetic backgrounds, 
combined with the ability to acquire antibiotic resistance 
and survive in the hospital environment, may provide a 
distinct selective advantage.



Infectious Diseases Society of America

“Acinetobacter is a prime example of the 
mismatch between unmet medical need and 

the current antimicrobial research and 
development pipeline”

Clin Infect Dis 42: 657-668.



However, all is not yet lost!
• Depending on geographical location, a 

significant proportion of strains currently 
still retain susceptibility to carbapenems 
and/or other antibiotics

• BUT multiresistant isolates are now 
spreading worldwide

• AND pan-drug-resistant isolates (including 
resistance to colistin) have been reported 
from certain centres



What treatment options remain 
for multidrug-resistant strains?

Caveat:
No adequate prospective clinical trials 
for the treatment of A. baumannii
infections have been published –
therefore data derive from case reports 
and small case series



What treatment options remain 
for multidrug-resistant strains?

• Polymyxin (colistin) (possibly in 
combinations)



• Intravenous colistin has been used successfully 
(57% - >80% success rates) for the treatment of A. 
baumannii ventilator-associated pneumonia

• Nebulised colistin has also yielded favourable 
clinical and microbiological responses (86%)

• Intrathecal or intraventricular colistin has been 
used to treat A. baumannii meningitis

• Resistance is relatively rare, but is known to occur
• Still no real understanding concerning 

pharmacological principles and dosing for 
maximal efficacy and minimal toxicity



What treatment options remain 
for multidrug-resistant strains?

• Polymyxin (colistin) (possibly in combinations)

• Sulbactam combinations



• Sulbactam has intrinsic activity against 
PBP2 of A. baumannii

• Sulbactam susceptibilities vary widely 
according to geographical region; resistance 
is common in some regions

• Small case series have shown promising 
results with cases of A. baumannii VAP, 
bacteraemia and meningitis

• Clinical benefits of combination vs. 
monotherapy are not yet clear



What treatment options remain 
for multidrug-resistant strains?

• Polymyxin (colistin) (possibly in combinations)
• Sulbactam combinations

• Rifampicin/amikacin and other 
combinations



• Various combinations of rifampicin, 
amikacin, sulbactam, tobramycin, colistin, 
aztreonam and imipenem have been used 
clinically

• Clinical data are too few to recommend the 
use of specific combination regimens

• Combination regimens might be considered 
in order to maximise synergistic activity in 
severely-ill patients with otherwise limited 
therapeutic options



What treatment options remain 
for multidrug-resistant strains?

• Polymyxin (colistin) (possibly in combinations)
• Sulbactam combinations
• Rifampicin/amikacin and other combinations

• Tigecycline (possibly in 
combinations)



• Most supporting data are based on in-vitro activity 
- clinical data are still limited

• Small case series showed that 18 of 22 patients 
with A. baumannii VAP had clinical resolution 
(but only 3 received tigecycline monotherapy)

• Subinhibitory concentrations may promote the 
rapid emergence of resistance, leading to clinical 
failure (particularly with bacteraemia)

• Resistance emerging during therapy has been 
reported (overexpression of adeAB efflux system)



What treatment options remain 
for multidrug-resistant strains?

• Polymyxin (colistin) (possibly in combinations)
• Sulbactam combinations
• Rifampicin/amikacin and other combinations
• Tigecycline (possibly in combinations)

• New siderophore monobactam 
(BAL30072)



Compared to meropenem, imipenem, cefepime and 
tigecycline, BAL30072 was the most potent antibiotic 
tested (median MIC 0.5 mg/L) and had activity
superior to comparator antibiotics

A small number of strains (10/124) exhibited very high 
MICs of BAL30072

BAL30072 demonstrated significantly better activity 
than imipenem vs. highly-resistant isolates of A. 
baumannii, including strains producing 
carbapenemases.



What treatment options remain 
for multidrug-resistant strains?

• Polymyxin (colistin) (possibly in combinations)
• Sulbactam combinations
• Rifampicin/amikacin and other combinations
• Tigecycline (possibly in combinations)
• New siderophore monobactam (BAL30072)

May be useful in individual patients, but resistance has already 
been observed for all these options

• Synthetic peptides (in development)
• MBL inhibitors (in development)
• Efflux inhibitors (in development)
• Phage therapy (in development)



Conclusions (1)
• Strains of Acinetobacter have developed a wide range 

of sophisticated resistance mechanisms to combat the 
challenge of exposure to antibiotics 

• Use of antibiotics is important in selecting for the 
development and spread of resistance

• Antibiotic resistance in Acinetobacter is increasing -
both in the community and hospitals – and can 
severely limit the therapeutic options

• A relatively few‘epidemic’ MDR lineages are now 
disseminating worldwide



Conclusions (2)
• Therapy should be culture-directed whenever 

possible

• Well-controlled clinical trials of existing and new 
therapies are required

• The identification of a particular multidrug-resistant 
‘epidemic lineage’ within a hospital should serve as 
a sentinel event for infection control staff

• Continued (enhanced) emphasis on the prevention 
of cross-infection is essential !!!
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