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Abstract 

Background: Acinetobacter spp. is a gram negative bacilli and very important hospital environment especially treating 

of Acinetobacter infections. Purpose: The objective of this work was to determine the antibiotic resistance rates of Acinetobacter 

spp. isolated from various clinical specimens (tracheal aspirates, blood and urine) between January 2015 and December 2015. 

Methods: The new BD Phoenix automated microbiology system is designed for automated rapid antimicrobial susceptibility 

testing and identification of clinically relevant bacteria. The microdilution method was used to the MIC values. Susceptibility 

results were evaluated using 2012 EUCAST criteria. Results: The recent results revealed that susceptibilities of the isolates to 

ampicillin-sulbactam, imipenem, meropenem, cefepime and ciprofloxacin were highest (71 %) while susceptibilities to 

trimetroprim/sulfamethoxale and gentamycin (25 %) were lowest. Colistin was found to be the most effective drug. All of 7 

Acinetobacter spp. strains showed Multiple Antibiotic Resistance (MAR) to ten antibiotics. Conclusion: Antibiotic susceptibility 

testing results should be considered for selecting optimal antimicrobial therapy. High antibiotic resistance demands a good 

knowledge of resistance profile in order to determine empirical treatment. 
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INTRODUCTION 

Members of the genus Acinetobacter are Gram negative 

non fermentative bacteria commonly present in soil and 

water as free living saprophytes [1]. They can be obtained 

easily from soil, water, food and sewage with appropriate 

enrichment techniques [2,3]. 

Acinetobacter has emerged as an important nosocomial 

pathogen. Although obvious in nature, it is commonly seen 

in hospital environment causing many outbreaks of diseases 

[3], including skin and wound, septicaemia, pneumonia, 

bacteremia, endocarditis, meningitis and UTI (urinary 

system infection) [4,7]. 

Acinetobacter spp. isolates exhibiting multidrug, 

sometimes pandrug, resistance are emerging in clinical 

settings. Due to easily developing resistance to 

antimicrobial agents by various mechanisms, difficulties are 

experienced in its control and treatment [8,14].  
Resistance mechanism Genetic mechanism Antimicrobials affected 

A. Antimicrobial 

inactivating (hyrolysing) 

enzymes 

-Amp C Beta-lactamases 

[Acinetobacter-derived 

cephalosporinases (ADCs)] 

 

-Ambler class D OXA-type 

enzymes 

 

-Ambler class B metallo-b-

lactamases (MBLs), such as 

VIM and IMP 

-Ambler class A ESBLs 

(TEM,SHV) 

Chromosomal 

mediated insertion 

sequences ISAba1 and 

IS1135 

 

Extended spectrum 

cephalosporins (including 

3rdgeneration and 

cephamycin group); 

cefepime and 

carbapenems are spared 

Chromosomal and 

Plasmid mediated 

Carbapenems  

Mobile genetic 

elements 

Carbapenems 

Plasmid, 

chromosomal and 

mobile genetic 

elements 

All cephalosporins 

(including 3rdgeneration) 

except cephamycin group 

B. Reduced Access to 

bacterial targets 

-Altered porin channels and 

other outer membrane 

proteins 

Point mutations Carbapenems 

C. Mutations that change 

targets or cellular functions 

-DNA topoisomerase 

mutations 

 

 

  

Point mutations in the 

bacterial targets gyrA 

and parC 

topoisomerase 

enzymes 

Quinolones 

Plasmid, transposons Aminoglycosides 

-Aminoglycoside-

modifiying enzyme 

-Production of efflux pumps 

-Modification of cell 

membrane 

lipopolysaccharides 

Point mutations Tigecycline, 

aminoglycosides, 

quinolones, tetracyclines 

Point mutations Colistin 

Table 1. Antibiotic resistance mechanisms in Acinetobacter 

spp 

The aim of this study was to determine antibiotic 

resistance pattern of Acinetobacter spp. strains recovered from 

different clinical samples (tracheal aspirates, blood and urine) 

in the microbiology laboratory of Muğla Sıtkı Koçman 

University Research Hospital. 

MATERIALS AND METHOD 

Identification of bacterial isolates 

We retrospectively reviewed various culture samples 

(tracheal aspirates, blood, urine) sent from various clinical 

specimens from microbiology laboratory. A total of 7 

Acinetobacter spp. strains were isolated. Bacterial isolates 

were identified to level of species and subspecies by using the 

morphological and conventional methods (Gram staining, 

oxidase test, glucose, lactose fermentation, urea test, indole 

test, citrate test, motion characteristics etc.)and automatic 

diagnostic systems currently present in the market and 

commonly used for AST in clinical laboratories will therefore 

have to incorporate these criteria in their instruments to meet 

the needs of European Microbiology Laboratories according 

to standard methods [15]. 

All isolates were obtained from patients at intensive care 

units and detected by the Phoenix (Becton Dickinson,USA) at 

the microbiology laboratory of our hospital between from 

January to December 2015. The PhoenixTM Automated 

Microbiology System (BD Diagnostics, Sparks, USA) is 

designed for the rapid bacterial identification at the species 

level and determination of AST of clinically significant 

human bacterial pathogens [16]. 

Antibiogram Pattern of Acinetobacter spp. 

MIC results previously obtained in recent clinical isolates 

with well-defined in isolates with well-characterized 
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resistance mechanisms with microdilution method were re-

interpreted for the susceptible, intermediate and resistant 

categories using the 2012 EUCAST breakpoints [17]. 

Eleven different antibiotics were used for antibiotic 

susceptibility testing as follows: Ampicillin/Sulbactam 

(SAM, 20 μg/ml), Imipenem (IPM, 10 μg/ml), Meropenem 

(MEM, 10 μg/ml), Cefepime (FEP, 5 μg/ml), Gentamycin 

(GM, 30 μg/ml), Ceftazidime (CAZ, 10 μg/ml), 

Trimetroprim/Sulfamethoxale (SXT, 30 μg/ml), Amikacin 

(AN, 30 μg/ml), Colistin (CL, 10 μg/ml), Ciprofloxacin 

(CIP, 30 μg/ml) and Tazobactam/ Piperacillin (TZP, 10 

μg/ml). 

The isolates those grown in inoculation were evaluated 

as resistant and the others were evaluated as susceptible.  

 

Multiple Antibiotic Resistance index (MAR index):  

For all isolates, we calculated the MAR index values 

(a/b, where a represents the number of antibiotics the isolate 

was resistant to, b represents the total number of antibiotics 

the isolate tested against). A MAR index value ≥ 0.2 is 

observed when isolates are exposed to high risk sources of 

human or animal contamination, where antibiotics use is 

common; in contrast a MAR index value <or = 0.2 observed 

when antibiotics are seldom or never used [18]. 

RESULTS AND DISCUSSIONS 

Seven Acinetobacter spp. isolates were recruited from 

tracheal aspirates samples (42.86%), blood (42.86%) and 

urine (14.28%). The resistance rates for ampicillin-

sulbactam, imipenem, meropenem, cefepime and 

ciprofloxacin were 71%. No resistance to colistin was 

determined. Antibiotics sensitivity rate of Acinetobacter 

spp. clinical isolates to each antibiotic used in this study 

were given in Table 2. Because of the differences of 

antibiotic resistance rates between the hospitals; to develop 

own infection control programme is necessary to decrease 

antibiotic. 

Antibiotics R S I 

SAM 71% 29% 0% 

IPM 71% 29% 0% 

MEM 71% 29% 0% 

FEP 71% 29% 0% 

CIP 71% 29% 0% 

TZP 57% 43% 3% 

CAZ 57% 43% 3% 

AN 57% 29% 14% 

SXT 25% 72% 3% 

GM 25% 72% 3% 

CL 0% 100% 0% 

Table 2. Antibiotics sensitivity rate of Acinetobacter 

spp. clinical isolates. 

Many researchers reported that antibiotic resistance of 

Acinetobacter baumannii strains in their study [11,15]. In 

terms of meropenem and tazobactam/piperacillin resistance 

rate, the results of our work were similiar to Evren et al. 

(2013) and Ahmed et al. (2015) who also reported resistance 

to meropenem and tazobactam/piperacillin was 96% and 

9%, respectively [22,7]. Some researchers have reported 

meropenem and tazobactam/piperacillin sensitivity rate to 

A.baumanii in clinical samples [23,26]. 

      Amikacin was found to be the most susceptible 

agents among nine antimicrobial agents against 

Acinetobacter baumannii clinical isolates from Korea in 

another study [27], whereas in the work colistin was 

determined as the most effective drug. 

 All of the Acinetobacter spp. isolates, 7 (100%) isolates 

showed MAR to ten antibiotics (Table 3). In our study, 

multidrug resistance except colistin was detected in 

Acinetobacter spp. strains. 

Table 3. Number of clinical samples and MAR index 

value of Acinetobacter spp. strains 

It is commonly known that MDR and PDR strain rates are 

high in nosocomial Acinetobacter strains infections. [28,30] 

Many researchers reported that MDR and PDR strain rates 

Joung et al. (2010) [31]  and Aimsaad et al.(2009) [32] In an 

investigation performed in Turkey, it was reported the MDR 

Acinetobacter antibiotic resistance rate to be 41%. It can be 

suggested that indicators of a gradual increase in difficulties 

treating Acinetobacter infections[33,34]. 

   As a result of the study, no resistant strains were 

detected to colistin and it was found to be the preferred 

empirical treatment for Acinetobacter infections.[34,35] 

CONCLUSIONS 

In conclusion, this work data suggested resistance to 

antibiotics, particularly to ampicillin/sulbactam, imipenem, 

meropenem, cefepime and ciprofloxacin. High antimicrobial 

resistance and multi-resistance characteristics is observed in 

Acinetobacter spp. strains isolated from our hospital as 

concordant with the other studies. The infection control 

program and the development of effective policy should used 

for rational use of antibiotics. 

ABBREVATION USED 

SAM: Ampicillin/Sulbactam; IPM: Imipenem;  MEM: 

Meropenem; FEP: Cefepime; GM: Gentamycin; CAZ: 

Ceftazidime; SXT: Trimetroprim/Sulfamethoxale; AN: 

Amikacin; CL: Colistin; CIP: Ciprofloxacin; TZP: 

Tazobactam/Piperacillin; R: Resistant; S: Sensitive; I: 

Moderately sensitive; EUCAST: European committee on 

antimicrobial susceptibility testing; MIC: Minimum 

inhibitory concentration; AST: Antimicrobial susceptibility 

testing; MAR: Multiple antibiotic resistance; MDR: 

Multidrug resistance; PDR: Pandrug resistance 
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