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Abstract
Acinetobacter is Gram negative, strictly aerobic, free-living, non-fastidious, non-fermenting, saprophytic
coccobacilli belonging to the family Neisseriacae. It is associated with a wide range of nosocomial
infections. The Current study was done to characterized and detect Multi-drug Resistance (MDR),
extensively-drug resistance (XDR) and Pan-drug resistance (PDR) strains of Acinetobacter species.
A study was conducted on 115 Acinetobacter isolates recovered from various clinical samples obtained
in the department of Microbiology, in a tertiary care hospital over a period of 6 months. The samples
were processed and identified by standard protocol. Antibiotic profile was determined according to
CLSI guidelines. Extended-spectrum beta lactamase (ESBL) was detected using double disc synergy
test.The prevalence rate of Acinetobacter species among Gram negative bacilli was 3.71%. Majority
of the isolates i.e. 93.04% were obtained from In-patient Department (IPD) patients which includes
patients from intensive care units (ICU) and wards. Highest number of isolates (25.2%) were found in
respiratory secretions which included Ventilator Associated Pneumonia (VAP), pneumonia and Chronic
Obstructive Pulmonary Disease (COPD). 25.22% isolates were ESBL producers. Among antibiotics
Polymixin-B and Colistin showed sensitivity of 100%. 33.04% of the Acinetobacter isolates were
Multi-drug Resistance and 23.48% were extensively-drug resistance.There is an increase in multi-drug
resistant and extensively drug resistant Acinetobacter species. The most effective drug was found to
be Colistin and Polymyxin followed by Tigecycline. To avoid the rising resistance rate, antibiotics should
be used sensibly and empirical antibiotic therapy should be. Hand hygiene and Personal protective
equipment may be the main weapons in fighting infection.
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Introduction
Acinetobacter are Gram negative, sternly aerobic, freeliving, non-fastidious, non-fermenting, saprophytic
coccobacilli belonging to the family Neisseriacae, and
are non-motile, non-sporing and encapsulated that can
be effortlessly attained from food, water, soil and sewage
(1). Acinetobacter isolates are widely distributed in the
clinical environment, where they can be isolated freely
as commensals from the skin of hospital staff and
patients.(2) It is associated with a wide range of
infections including nosocomial pneumonia, meningitis,
skin and soft tissue infections, endocarditis, urinary tract
infections, conjunctivitis, burn wound infections and
bacteraemia.(3)

They pose a great threat in health care settings owing to
its multidrug resistant property.(4) The indiscriminate use
of antibiotics in healthcare settings greatly stimulates the
rate of Multi-drug resistance (MDR) of these organisms.
Prolonged hospital stay particularly in the intensive care
environment is another initiating factor. The multi-drug
resistance in Acinetobacter is usually due to antimicrobialinactivating enzymes, over-expression of multidrug efflux
pumps and mutations that changes penicillin-binding
proteins (PBPs). Acinetobacter has already been notified
as a "red alert" pathogen by the Infectious Disease
Society of America.(5)
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Carbapenems have been formerly the drug of choice for
treating Acinetobacter infections, but regrettably,
carbapenem resistant Acinetobacter isolates due to
carbapenemase enzyme is becoming common world-wide
(6) which has led to a shift to Colistin and Polymixin B
Properties
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for treatment. However, these drugs are not well absorbed
after oral administration (7) and can cause toxicities such
as nephrotoxicity and neurotoxicity when administered
intravenously. (8)
Henceforth, the study was done to standardize the
antibiotic profile of Acinetobacter isolates so that proper
antibiotic regime can be regulated to control the infection.
Materials and Methods
Isolation site: A prospective study was carried out in the
Department of Microbiology in a tertiary care hospital in
rural setting. Samples received in microbiology laboratory
for routine culture and sensitivity from both indoor and
outdoor patients over a period of 6 months i.e. from June
2016 to November 2016 were included in the study.
Cultivation and Identification
All the samples other than urine were cultured on Blood
Agar and MacConkey Agar and were incubated at 37C
for 18-24 hours. Urine sample was cultured on CLED
agar. The strains were identified on the basis of colony
morphology, Gram staining, motility and Biochemical
Vol. 20 No. 2, Apr.-June 2018

Tests (Catalase test, Oxidase test, Urease test, Indole
Test, TSI test, Citrate test and Oxidative/ fermentative
tests).
Speciation: For further identification of the Acinetobacter
species, the following tests were performed:
A. iwoffii
Negative
No growth
Asaccharolytic
Cannot ferment

Antimicrobial susceptibility test: The test organism was
picked up with a sterile loop, suspended in peptone water,
and incubated at 37°C for 2 hour. The turbidity of the
suspension was adjusted to 0.5 McFarland's standard
[1.5 × 10 colony forming units (CFU)/ml]. It was then
spread on the surface of a Mueller-Hinton agar (MHA)
plate using sterile cotton swab.
Antimicrobial sensitivity testing was performed using
Ceftriaxone (30mgc), Ceftazidime(30mgc), Cefotaxime
(30mgc), Cefepime(30mgc), Piperacillin (100mgc),
Mezlocillin (75mgc), Piperacillin/Tazobactum (100/
10mgc), Ticarcillin/Clavulanic acid (75/10mgc),
Ampicillin-Sulbactam (10/10 mcg), Ciprofloxacin(5mgc),
Levofloxacin (5mgc), Amikacin(30mgc), Gentamicin
(10mgc), Tobramycin (10mgc), Imipenem (10mgc),
Meropenem (10mgc), Minocycline (30mgc), Tetracycline
(30mgc), Doxycycline Hydrochloride (30mgc), CoTrimoxazole (25mgc), Polymixin B (300 units),
Colistin(10mgc) and Tigecycline (15mgc) according to
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CSLI guidelines. Nitrofurantoin(300mgc) was used only
for samples obtained from Urine Samples.
ESBL screening test: Extended spectrum beta lactamases production was detected by using double disc
synergy test using cefotaxime (third generation
cephalosporin) and co-amoxyclav.
Determination of MDR, XDR and PDR: 'Multi-drug
resistance (MDR) Acinetobacter isolates', 'Extensivelydrug resistance (XDR) Acinetobacter isolates' and 'Pandrug Resistance (PDR) Acinetobacter isolates' were
identified according to the prescribed format, which is
depicted in the following flow chart:
Results
Throughout the study period the prevalence of
Acinetobacter isolates was found to be 3.71% amongst
the Gram Negative Bacilli. A total of 115 strains of
Acinetobacter were isolated from various clinical samples
in which A. baumannii i.e 109 (94.78%) was the most
prevalent species followed by A. lwoffi i.e. 6 (5.22%).
Acinetobacter isolates was majorly isolated from Inpatient department (93.1%) patients. ICU contributed to
49.6% of the isolates obtained from In-Patient
Department. While only 6.9% isolates were achieved
from Out-Patient Department. Most proliferating age
group was between 0-10 years i.e. 25.22% followed by
>60 years which was 20%. 50.43% were males and
49.57% were females. The risk factors associated is
given in table 1.
Distribution of Acinetobacter isolates. in clinical samples
revealed that most of the isolates were obtained from
respiratory secretions i.e. 25.2%, followed by pus
samples i.e. 23.5%, blood samples 21.7%, urine 15.7%,
High-vaginal swab (HVS) and wound 6.1% while
Cerebral Spinal Fluid (CSF) contributed the least of about
1.7% (Fig 1).
Among beta-Lactams, Piperacillin-tazobactum was the
greatest operative antibiotic showing sensitivity of 50.4%.
Ampicillin/sulbactam, ceftriaxone, ticarcillin/clavulanic
acid, cefotaxime and cefepime that showed sensitivity
of 30.5%, 22.6%, 20.9%, 14.8% and 13% respectively.
Ceftazidime and Piperacillin depicted sensitivity of 2.6%.
While, Mezocillin failed to show any effect. Among
Floroquinolone, levofloxacin showed sensitivity of 46.1%
whereas ciprofloxacin was sensitive to 35.7%. Sensitivity
of 52.2%, 51.3% and 45.2% was seen against
tobramycin, Amikacin and Gentamycin respectively in
Aminoclycosides group of antibiotics. The susceptibility
pattern of Carbapenem was higher in Imipenem 56.5%
as compared to Meropenem 51.3%. Nitrofurantoin was
102

Fig 1. Microscopic View of Acinetobacter Isolate

Fig 2. Oxidative Fermentative test showing (a) A. lwoffi
(b) A. baumannii

Table 1. Risk Factors Associated with Acinetobacter
Infection
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Risk Factors

No. Of
Acinetoba cter
Species Isolated
(N=11 5)

Attended hospital as
Inpatients
107
-IPD
-5 7
-Wards
-5 0
Outpatients
8
Age
0-10
29
11-20
9
21-30
15
31-40
14
41-50
13
51-60
12
>60
23
Co-morbidity *
Present
79
Absent
36
Invasive procedure
-Conducted
59
(catherterization, in tubation,
ven tilation)
56
-None
Gender
Male
58
Female
57
*Co-morbidity includes Respiratory conditions
(Ventilator associated Pneumonia++ Pn eumonia+
Chronic Obstructive Pulmonary Disease), sepsis,
burn , menin gitis, vaginitis, and Sub. Acute intestin al
obstruction
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Table 2 - Distribution of ESBL and non ESBL producing. 29
Acinetobacter (25.22%) isolates out of 115 were found to be ESBL
producers

ESBL
Producer
Non- Producer

Table 3 Distribution of MDR, XDR and PDR Acinetobacter
isolates out of 115 clinical isolates.

NO. of
isolates
29
86

No. of Antibiotic classes

No. of MDR

MDR

38 (33.04%)

XDR

27 (23.48%)

PDR
Fig 1: Distribution Of Acinetobacter Isolates According To Clinical Samples

tested for 18 isolates obtained from urine samples which
were unaffected to 77.78%. Among Tetracycline,
Deoxycycline was the least sensitive antibiotic which
was sensitive to 28.7% of the isolates. Tetracycline and
Minocycline was sensitive to 40% and 49.6% of the
isolates respectively. In sulphonamides, Cotrimoxazole
Vol. 20 No. 2, Apr.-June 2018

0

was sensitive to only 27%. Both the antibiotics of
Polymyxin class i.e. Polymixin-B and Colistin were
sensitive to all the Acinetobacter isolates. Tigecycline,
an antibiotic of class glycycline was sturdy to merely
Fig 2)
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Discussion
Acinetobacter has ascended from an organism of
questionable pathogenicity to a universal and crucial
infectious agent during the past 30 years (9) primarily in
the perception of intense underlying diseases (10)&(11).
Among the non- fermenting bacteria Acinetobacter
comes next to Pseudomonas species that are obtained
from human samples causing nosocomial infections.(12)
A total of 115 (2.64%) Acinetobacter isolates were
obtained from culture positive samples within a period
of 6 months (june 2016 to November 2016). This is in
accordance with the study done by Muktikesh Dash et
al.(13) The prevalence rate of Acinetobacter isolates
was 3.71% out of the total Gram Negative Bacilli. This
is supported by a study done Monika Rajani et al.(14)
where the rate was 4.49% out of total GNB isolated.
Maximum isolates of Acinetobacter isolates. i.e. 49%
was obtained from Intensive Care Units (ICUs) patient,
followed by patients admitted in different wards which
accounted for 43.5%. Out-patient Department (OPD)
patients contributed to only 6.9% of the total Acinetobacter
isolated. Similar findings were shown by Rani Sahu et
al.(15) where 47.14% of Acinetobacter isolates were
found in ICUs and 10.57% from OPDs. Incidence of
Acinetobacter in ICU is backed by numerous factors
which included patients with severe underlying disease,
immunosuppressed hosts, duration of hospital stay,
previous and regular use of antibiotics. Moreover, patients
require more intrusive monitoring and therapeutic
procedures to survive. Contamination in ICU
environmental also seems to be an additional significant
source of Acinetobacter infection (16). The age group
which was more effected was of 0-10 in which mostly
neonates were effected followed by age group of >60
as these age groups were immuno-compromised.
In our study the maximum Acinetobacter isolates were
found to be associated with respiratory secretions which
included sputum, ET secretion, BAL, Throat swab etc.
(25.2%) this correlates with a study done by Nazmul
MHM et al. (17) and Keshav Kumar Bimal et al.(18)
The respiratory tract is an important site of colonisation
and is the most important site of infection too.
Acinetobacter have been isolated from nares,
nasopharynx and tracheotomy sites. This may be the
reason for its higher isolation in respiratory samples. In
our study the highest distribution of Acinetobacter isolates
was found in respiratory secretions which included
Ventilator associated Pneumonia (VAP), Pneumonia and
Chronic Obstructive Pulmonary Disease (COPD) i.e.
25.2%. Acinetobacter isolated are most common in VAP
since the organism survives in moist and dry condition
for a prolonged period; it often leads to nosocomial
outbreaks. Various risk factors reported for the
development of Acinetobacter VAP are Acute
104

Respiratory Distress Syndrome (ARDS), large Volume
lung aspiration, head trauma and neurosurgery.(19) In
the present study, amongst the underlying risk factor for
VAP: 7% were reported to suffer from COPD and
neurological (Trauma and Haemorrhagic) factors
constituted to 4.3%. Similarly, Vishal B Shete et al.(20)
also reported COPD as the major risk factor for VAP
followed by Neurological condition. These finding suggest
that intubated patients with any of the associated
conditions are at increased risk of Acinetobacter
pneumonia.(20) Since Acinetobacter is a hospital
acquired pathogen and can be transmitted from the hands
of healthcare workers, strict attention should be paid
towards hand washing as it can highly reduce the chance
of Healthcare-associated infection (HCAI). In this study
74.78% of the isolates showed ESBL production. Even,
non-ESBL producing isolates showed high resistance to
all the antibiotics tested
However, high resistance to carbapenems was also seen
in our study. The most effective drug was found to be
Colistin and Polymyxin which was effective to all the
isolates, followed by Tigecycline. On the other hand,
Mezlocillin was found to be totally ineffective in
combatting infection cause by Acinetobacter. Multi-drug
resistance was seen in 33.04% of the isolates, this
corresponds with a study done by Kwan Soo Ku et
al.(21) where 33.2% of Acinetobacter isolates were
Multi-drug resistance, whereas extensively-drug
resistance was seen in 23.48% of the cases. Pan-drug
resistance was not seen in any of the case. The multidrug resistance in Acinetobacter is usually due to
antimicrobial-inactivating enzymes, overexpression of
multidrug efflux pumps and mutations that changes
penicillin-binding proteins; PBPs.
Conclusion
The present study reported the prevalence rate of around
3.71%. Multi-drug resistance was seen in 33.04% of the
isolates while Extensively-drug resistance was seen in
23.48% cases. Pan-drug resistance was not seen in any
of the case. Strict infection control measures should be
applied to limit the emergence and spread of these
pathogens. The most effective drug was found to be
Colistin and Polymyxin, followed by Tigecycline.
Antibiotics should be used sensibly and empirical antibiotic
therapy should be determined for each hospital especially
in high-risk areas.
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