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The objective of this work was to study the epidemiology and antibiotic resistance of strains of 
Acinetobacter spp. in the University Hospital of Yopougon Abidjan. This work studied the Acinetobacter 
strains isolated from humans and environment of the hospital; they were preserved in the culture 
collection of the Laboratory of Bacteriology from January 2007 to December 2011. Isolation and 
identification were made by conventional bacteriological methods, and antibiotic susceptibility was 
studied by the method of agar diffusion. Interpretation was made according to the standards of the CA-
SFM. 110 strains of Acinetobacter spp. have been studied (61% of human strains and 39% of strains 
isolated from the hospital environment). Acinetobacter baumannii was the most isolated in 66% of 
cases. 52. 8% of strains were resistant to ceftazidime; 5.6% to imipenem; 21.2% to gentamicin and 35.2% 
to ciprofloxacin. 12.5% of human strains of A. baumannii were multi-resistant bacteria. Acinetobacters 
spp. are present in the hospital environment and patients with a predominance of A. baumannii species. 
The presence of imipenem-resistant strains is a major public health problem because their disclosure 
could lead to therapeutic impasse in hospital. 
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INTRODUCTION 
 
Acinetobacter spp. are emerging opportunistic pathogenic 
bacteria that play an important role in hospitals worldwide 
(Munoz-Price and Weinstein, 2008; Schreckenberger et 
al., 2007). Indeed, in recent years, these bacteria have 
become a concern in hospital services in different 
countries.  

Thus, they are responsible for nosocomial infections 
manifested by septicemia, urinary tract infections, secon- 

 
 
 

 
dary meningitis and especially lung infections in patients 
under mechanical ventilation in intensive care units 
(Balkhy et al., 2014; Meite et al., 2011). Moreover, in 
recent years, Acinetobacter infections of the central 
nervous system, skin, soft tissue and bone have been 
observed (Bergogne-Berezin and Towner, 1996; French 
et al. 1980; Jaffar et al., 2007).  

These  infections  are  difficult  to  treat,  due  to  the 
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increasing resistance of Acinetobacter strains growing on 
different families of antibiotics. Several studies have 
shown an appearance and an increase in the resistance 
of Acinetobacter spp. to carbapenem, choice antibiotics 
for the treatment of infections caused by these bacteria 
(Balkhy et al., 2014; Boni-Cisse et al., 2011; 
Chaisathaphol and Chayakulkeeree, 2014; Halstead et 
al., 2007; Unal and Garcia-Rodriguez, 2007).  

In addition, antibiotic resistant strains of Acinetobacter 
spp. have a great ability to survive for several days in 
hospital environment, inert material or dust, thereby 
increasing the likelihood of transmission of the inter-
human bacteria via a human or tank material (Boni-Cisse 
et al., 2011).  

In Côte d'Ivoire, although Acinetobacter is responsible 
for nosocomial infections (Boni-Cisse et al., 2011; Meite 
et al., 2010, 2011), few data are available on circulating 
bacteria including species, the resistance profile of strains 
to antibiotics and the main hospital tank bacteria.  

The objective of this work is to study Acinetobacter 
baumanii complex circulating in patients and hospital 
environment as well as their antibiotic resistance profile. 
 
 
MATERIALS AND METHODS 
 
The authors studied 110 strains of Acinetobacter spp. kept in the 
culture collection of the Laboratory of Bacteriology Virology of CHU 
Yopougon, from January 2007 to December 2011. These strains of 
Acinetobacter spp. were isolated from Biologic patients and hospital 
environment (sink, handle of door, sick bed and respirators). 

 
Isolation of strains 
 
Acinetobacter strains were revived in Brain Heart broth for 3 h at 
37°C and then re-plated on nutrient agar, sheet blood agar and non 
selective lactose agar; they were incubated at 37°C for 18 to 48 h. 
The colonies were identified by standard bacteriology tests (culture 
on minimal agar) as the genus Acinetobacter ssp. which are Gram 
negative bacilli, non-motile; strictly aerobic, oxidase-negative and 
glucose non fermentative. Reference strains, Pseudomonas 
aeruginosa ATCC 27853 and Escherichia coli ATCC 25922 were 
used for the validation of rapid biochemical tests used. 

 
Biotypique study 
 
For identification of Acinetobacter calcoaceticus-A. baumanii com-
plex, the following characters were investigated: the ability to grow 
at 41 and 44°C, using citrate as sole carbon source, the production 
of an ornithine decarboxylase (ODC) and the production of arginine 
dihydrolase (ADH). Reference strains ATCC 13883 Klebsiella 
pneumoniae, Shigella sonnei ATCC 25931 and ATCC 27853  
Pseudomonas aeruginosa were used to validate the research of 
ODC and ADH. 

 
Studies of antibiotic susceptibility 
 
The search for antibiotic susceptibility was performed by the 
method of agar diffusion. The following antibiotics disk of biorad 
were tested: ticarcillin/clavulanate (75/10 μg); ceftazidime (30 μg); 
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Figure 1. Distribution of human strains according to organic 
products. 

 
 

 
imipenem (10 µg); aztreonam (30 μg); gentamicin (10 IU); amikacin 
(30 μg); netilmicin (30 μg); tobramycin (10 µg) and ciprofloxacin (5 
μg). Interpretation of results was done according to the standards 
committee of the susceptibility of the French society of Microbiology 
(CA-SFM) recommendations 2012. 
 
 
RESULTS 
 
A total of 110 strains of Acinetobacter were analyzed, of 
which 61% were strains of human origin and 49% of 
environmental strains. 44.8% of the human strains were 
from suppurations, 28.3% from blood, 20.9% from urine 
and 6% from medical equipment (Figure 1). In the 
environment surface, 38.1% were isolated from sink, 
23.8% from the patient bed, 21.4% from the handle of 
door and 12% from respirators. 100% of the strains gave 
positive cultures on isolation media used. About 
biotypique study, none of the strains yielded positive test 
for glucose fermentation.  

ADH test was negative for all the strains and hemolysis 
test in the sheet blood agar. 94% of cultures at 41°C were 
positive (Table 1). For the identified species, 94% were A 
baumanii-calcoaceticus complex and 6% of Acinetobacter 
johsonii. 62% A. baumanii–calcoaceticus complex were 
of human origin.  

The antibiogram for beta-lactam revealed that, 39.4, 
52.8 and 05.6% of tested strains were resistant to the 
combination of respectively Ticarcillin-clavulanic acid, and 
preview Ceftazidime, Imipenem. Regarding amino-
glycosides, 21.2 and 10.3% of the strains tested were 
resistant to Gentamicin and Amikacin. 35.2% of tested 
strains were resistant to ciprofloxacin regarding 
quinolones. The high proportion of antibiotic resistance 
was found in strains of human origin and in A. baumanii 
complex species.  

Thus, 100% of resistant strains were imipenem 
essentially A. baumanii species. 05.2% of tested strains 
were resistant to three antibiotics families tested. This 
was the case of human stem A. baumanii. Resistance to 
two different antibiotics family was not observed with 
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Table 1. Distribution of frequency of positive biochemical tests. 
 

Test Number of positive Percentage 
 

(N = 110) (%)  

 
 

Positive culture at 44°C 73 66 
 

Positive culture at 38°C 104 94 
 

Positive culture on Simmons citrate 110 100 
 

Fermentation of glucose 00 00 
 

Oxidation of lactose 00 00 
 

Production of ODC 30 28 
 

Production of ADH 00 00 
 

Hemolysis on GSF 00 00 
  

ODH: Ornithine decarboxylase, ADH: arginine dihydrolase, GSF: In fresh blood agar 
 
 
environmental strains, except the three strains 
resistant to imipenem. 
 
 
DISCUSSION 
 
In this study, in humans, Acinetobacter was found in 
suppuration from blood and urine. This is consistent with 
some data from the literature (Van Looveren et al., 2004). 
Predominantly, the suppuration is linked to the fact that 
Acinetobacter is from commensal skin bacterium 
(Nordmann, 2004).  

The environments handled by the nursing staff and 
visitors (sinks, beds, door handle) were colonized with 
Acinetobacter. This presents a risk of nosocomial infec-
tion (Oie et al., 2002). This is also the problem of hygiene 
in our hospitals.  

A. baumanii-calcoaceticus complex is a predominance 
species in this study. These results are in agreement with 
those of literature. Indeed, several studies in different 
countries have shown a predominance of A. baumanii 
species. It is found in two thirds of infections caused by 
Acinetobacter spp. In a study conducted in Kosovo (Raka 
et al., 2009), A. baumanni represented 81.2% of 
Acinetobacter spp. In 1993, Seifert et al. (1993) identified 
73% of Acinetobacter strains from clinical isolates as A. 
baumannii.  

Acinetobacter  lwoffi,  Acinetobacter  hemolyticus  and  
Acinetobacter junni species were not isolated in this 
study. These bacteria are rarely clinically isolated; the 
isolation of A. lwoffi suggests a port rather than an 
infection. For resistance to beta-lactam antibiotics, the 
rate of resistance to Ceftazidime and Cefsulodin was 
respectively, 52.8 and 89.6%. This resistance was 
greater with A. baumanii complex strains of human origin. 
The rate of resistance to Ceftazidime was higher than 
that observed in our previous studies (Meite et al., 2010, 
2011). This is in favor of a steady increase in antibiotic 
resistance of Acinetobacter in our health facility. These 
results corroborate those of Balkhy et al. (2014) in Saudi 
Arabia and Rahbar et al. (2010) Iran, who found 84.1 and 
99% rates of resistance to ceftazidime. Regarding 

 
 
resistance to carbapenems, it was 5.6%, including 75% of 
the strains of environmental origin. A baumannii complex 
resistance to carbapenems has appeared in many parts 
of the world and is clearly increasing (Balkhy et al., 2014; 
Chaisathaphol and Chayakulkeeree, 2014; Gootz and 
Marra, 2008; Perez et al., 2008).  

The main mechanism of resistance is the acquisition of 
carbapenemases Class B and D (Gootz and Marra, 
2008). Low levels of resistance (3 and 4.5%) of A. 
baumannii to imipenem were reported in Saudi Arabia by 
Jaffar et al. (2007) and in Iran by Rahbar et al. (2010). 
However, more recent studies in these countries have 
shown a marked increase in resistance to carbapenems 
by Acinetobacter spp., especially in Saudi Arabia where it 
is grown to over 80% (Sameera et al., 2010). Asencio et 
al. (2010)’s study carried out in Spain showed a 
resistance rate of 83% by A. baumanii to Imipenem, while 
that of Cisneros et al. (2005) was 43% resistance rate. 
These high rates of resistance to Imipenem are found in 
hospitals. The variations in time of the resistance of A. 
baumanii to Imipenem are related to increased use of the 
molecule and use not mastered by some prescribers, 
sometimes. Monotherapy is not recommended and 
should be used in combination synergistically, taking into 
account the bioavailability of each molecule, the site of 
action, the causative organism and risk factors related to 
patients. Strains tested were sensitive enough to 
aminoglycosides. Resistance was 21.2% for Gentamicin 
and 10.3% for Amikacin. These results are quite close to 
that of Asencio et al. (2012), in which the rates were very 
low (12% for Gentamicin and 2% for Amikacin). These 
low levels of resistance are due to the fact that 
aminoglycosides are rarely used in treating infections in 
our country, generally. Oral forms are rare and injectable 
forms available are used only in association with other 
molecules and in hospitals.  

In this study, the rate of resistance to ciprofloxacin was 
49%. Our results corroborate those of Ben Haj et al. 
(2010) in Tunisia who regained a resistance rate of 50%. 
These results, however, are contrary to those found in 
Iran by Rahbar et al. (2010) which was 90.9%. Described 
for the first time in Taiwan in 1998 and defined as being 
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resistance to more than three classes of antibiotics, the 
incidence of strains of multi-resistant A. baumannii (MDR) 
continues to grow in recent years (Appleman et al., 
2000). In a study realized in the United States by Dent et 
al. (2010), it involved almost 72% of A. baumannii 
studied. In our present study, it was 5.2% for all strains 
and reached 12.5% for strains isolated from humans.  

A. baumannii with P. aeruginosa are frequently pan-
resistant bacteria of antibiotic. In effect, these bacteria 
may be resistant to all antibiotics, including the 
aminoglycosides, cephalosporins, carbapenems, 
carboxypénicillines and fluoroquinolones. Dent et al. 
(2010) in USA found about 46% in their series. This 
profile was not found in our study. However, the 
phenotypes of resistance to at least two families of 
antibiotics have been observed. This resistance was 
generally observed as regards the lactams and amino-
glycosides. Strains involved were the cases of A. 
baumanii especially of human origin. The proportion of 
resistance to these two antibiotic families is linked to 
therapeutic habits of our health facilities. The combination 
of these two antibiotic families is the first therapeutic 
choice in many empirical studies in Côte d'Ivoire. 

 
Conclusion 
 
Acinetobacter remains an environmental bacterium 
whose species A. baumanii complex is the most involved 
in human infections in hospitals. It presents a profile of 
increasingly resistant to conventional antibiotics in our 
health facility and its main concern remains the 
appearance of resistant strains to imipenem. This 
multidrug-resistant Acinetobacter to imipenem requires 
the implementation of policy microbiological monitoring 
and control to limit dissemination. 
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