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Abstract: Aim: To isolate the Acinetobacter species from various clinical samples and to analyze 
the antibiotic resistance pattern, ESBL production and carbapenamase resistance of Acinetobacter 
species.  
Materials and Methods: 44 Acinetobacter isolates were isolated from 232 non fermenters. 
Antibiotic resistance, ESBL screening& MBL phenotypic detection were done.  
Results: Among the 44 Acinetobacter species, 38 were found to be Acinetobacter baumanii and 6 
were Acinetobacter Iwoffi.  Among the 11 antibiotics tested highest resistance was observed in 
cephalosporin group.  Out of 44 Acinetobacter 12(27.7%) were ESBL positive, and among 7 
meropenam resistant strains 5/7(71%) isolates were carbapenamase positive and 1/5(20%) isolate 
was found to be MBL producer.  
Conclusion:  Early detection of ESBL & MBL producing isolates would be important for the 
reduction of mortality rates for patients infected with MBL producing isolates of Acinetobacter 
and to avoid the hospital dissemination of such isolates. 
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Introduction: 
Members of the genus Acinetobacter are ubiquitous free living, aerobic gram negative 
coccobacilli that prefer moist environment and prevalent in soil, water, food and sewage and 
generally resistant to many antibiotics.  Moreover, detection of “Extended spectrum beta 
lactamase (ESBL) associated resistance among Acinetobacter species is now a known 
phenomenon (1).  Some strains of Acinetobacter are frequently resistant to commonly used 
antimicrobial agents including cephalosporin, aminoglycosides, fluroquinolones and carbapenams 

(2).  The first known carbapenam resistant Acinetobacter  spp. was reported in 1983, in Scotland 
and the carbapenam hydrolyzing ß-lactamase was designated as oxacillinase- 23(OXA-23)(3).  
Acinetobacter is a frequently isolated, multidrug resistant organism in hospitals in Tamilnadu.  
Therefore this study was carried out at Meenakshi Medical College Hospital & Research Institute, 
Kanchipuram, Tamilnadu state, India to identify the Acinetobacter species prevalence in hospital 
cases which would facilitate the control measures in the hospital. 

Materials and Methods: 
This study was carried out at the Microbiology laboratory in Meenakshi Medical college hospital 
& Research Institute, Kanchipuram, a silk textile industry in  town about 70 km from Chennai, 
Tamilnadu state, during the period of March 2012 – Nov 2012. 1238 strains of gram negative 
bacilli from urine, blood, sputum and pus samples were isolated.  All the non-fermenting gram 
negative bacilli were presumptively identified as Acinetobacter sp and further biochemical tests 
were carried out for species identification on the basis of OF test, gelatin hydrolysis, growth at 
370C & growth at 440C, malonate utilization and phenylalanine decarboxylase test. (Table 1) 

Table 1: Tests for identification of Acinetobacter species 

Species OF 
glucose 

Gelatin 
hydrolysis 

Growth 
at 370C 

Growth 
at 440C 

Citrate  Urease Malonate Phenylalanine 

A.baumanii     -       -     +      +     +      -       +         + 

A. Iwoffi    -       -     +      -     +      -        -          - 

Antimicrobial susceptibility test was performed by disc diffusion technique on Muller Hinton 
Agar with Acinetobacter ATCC (19606) as control.  Screening for ESBL was done by double disc 
synergy test.  Carbapenamse detection by Modified Hodge test and MBL detection by EDS test. 

Results: 
Out of 1238 isolates of various gram negative bacilli from different clinical samples; 232 isolates 
were non fermenters, among which 44(18.96%) isolates were identified as Acinetobacter.  Out of 
the 44 Acinetobacter strains, 17(38.63%) were from urine, 13(29.54%) from pus, 10(22.72%) 
from sputum and 4(9.09%) were from blood (Table 2). Majority of the strains 38(86.36%) were 
identified as A. baumanii and other 6 isolates (13.63%) were identified as A. lwoffi (Table 3). 
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Table 2: Sources of clinical samples 

Specimen Number Percentage 

Urine 17 38.63 

Pus 13 29.54 

Sputum 10 22.72 

Blood 4 9.09 

 
Table 3: Isolation of Acinetobacter species 

Species Number Percentage 

Acinetobacter baumanii 38 86.36 

Acinetobacter Iwoffi 6 13.63 

In antibiotic sensitivity test, the highest resistance was observed for cephalosporin groups 
followed by aminoglycosides. 35 isolates (80%) showed resistance to quinolones, 9 isolates 
(20%) showed multidrug resistance to more than 3 antibiotics.  Out of 44 isolates, 12(27.7%) 
were found to be ESBL producers by DDST. Cefepime 23(52.27%) & Ceftazidime 24(54.54%) 
together with Clavulanate disc detected most of the ESBL producing isolates.  Out of the 7 
meropenam resistant strains 5/7(71%) isolates were carbapenamase positive by Modified Hodge 
Test.  Out of 5 carbapenamase resistant isolates 1/5(20%) isolates were found to be MBL 
producer. 

Discussion: 
During routine microbiological investigation in most of the laboratories, non fermentative gram 
negative bacilli other than Pseudomonas aeruginosa are not considered as pathogen.  However 
Acinetobacter species are important nosocomial pathogens with a rising prevalence in hospital 
acquired infections.  Acinetobacter spp are most implicated in various nosocomial infections such 
as respiratory tract infections, blood stream infections, wound infections, UTI, meningitis and 
keratitis.  In the present study, out of 232 non fermenters from various specimens, only 
44(18.96%) were confirmed as Acinetobacter. Out of 44, 38(86.36%) Acinetobacter baumanii, 
and 6(13.63%) were identified as Acinetobacter Iwoffi. 

In a study by Parandekar et al (4). They have also have observed the similar finding where in 
86.36% isolates were A. baumanii and the remaining 13.63% isolates were A. Iwoffi. 

In our study majority of the Acinetobacter species were isolated from either urine17(38.63%) 
followed by pus 13(29.54%).This is concordant with Bhattarchya et al 2013(5)who have isolated 
maximum Acinetobacter from urine (54%),followed by pus(23.6%).  Our isolation rate is much 
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lower than Bhattacharya et al(5) but concordant with studies in various countries by Lahiri et al 
(6)where predominant isolates were from  urine is (24.8%- 48.8%) & pus (21 -27%). 

Majority of the Acinetobacter strains were showed highest resistance to cephalosporins followed 
by gentamicin and Amikacin.  This is in concordant with Azul et al (2012) (7) who showed 
resistance to gentamicin (52.5%) & (55%) to Amikacin.  Gorge at al showed maximum resistance 
to Amikacin (66.6%) & 75% to cefeperazone. 

In the study of Maua Sinhala et al (2007)(1) from Malaysia,  28% of the Acinetobacter  were ESBL 
producers which is similar to the  high prevalence of ESBL Acinetobacter isolates in our study 
(27%)in India may be due to extensive use of antibiotics. 

Young et al(8) also concluded the same and suggested that ESBL detection of Acinetobacter may 
be improved by decreasing the distance between the cefepime and amoxicillin – clavulanate  disc 
to 5 mm edge to edge and using a disk containing 20 mg clavulante. 

The ESBL prevalence in our setup should ensure regular monitoring and judicious usage of drugs, 
periodic surveillance of antibiotic resistance pattern.  Hence it is mandatory that all clinical 
laboratories should employ efficient ESBL detection as routine procedure. 

For more than two decades carbapenams have been considered for the treatment of last resort to 
manage multidrug resistant infections caused by Enterobacteriaceae. Carbapenamases, which 
hydrolyses carbapenams and renders them inactive, have been increasingly reported in Asia & 
Europe.  Definite diagnosis of metallo ß lactamase rests on PCR but Modified Hodge Test can be 
a very useful screening test for suspecting such cases for epidemiological purpose.  Indian studies 
have used the MHT to detect carbapenamase production in Acb complex, reported in a wide range 
of prevalence of carbapenamase producing A.baumanii varying from 2.2% to 71%. 

Conclusion: 
The present study revealed that out of 44 Acinetobacter strains isolated from various clinical 
specimens 38 were identified as Acinetobacter baumanii and other 6 were found to be 
Acinetobacter iwoffi. Early detection of MBL producing Acinetobacter from clinical cases will be 
useful to control hospital cross infection of Acinetobacter species which have emerged as 
potential hospital acquired pathogen. 
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