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Abstract: Acinetobacter baumannii is an ubiquitous pathogen that has emerged as a major cause of healthcare associated
infections. Acinetobacter baumannii usually causes respiratory tract, urinary tract, blood stream and surgical site
infections. During the period of study from January 2015 to December 2015, a total of 237 strains of A. baumannii were
isolated from various clinical specimens obtained from hospitalized patients. Majority of isolates were obtained from 181
miscellaneous samples(76%) (Sputum(43%), HVS(29%), Pus(20%), DTT(3%), Throat(2%), Endo Tracheal(1%), Eye
swab(1%) and Aspirates(1%) and followed by total of 56 Acinetobacter baumanii(24%) bacterial growth were isolated
from urine culture. In Our study, cefazolin the first generation of cephalosporins showed 59% resistant and Ampicillin
belonging to the penicillin group showed 58% resistant to Acinetobacter baumannii and remaining drugs showed
sensitivity to the tested antibiotics. The drug susceptibility pattern is varied according to the area and environs. In our
study, majority of them were found to be sensitive to the tested antibiotics, Amikacin the (aminoglycosides group) and
Imipenem (carbapenem group) are the most effective antimicrobial agent against A. baumannii., so the controlment of
utilisation of antibiotics in hospitals, play an crucial role in anticipation of the emergence of Acinetobacter baumanii.
Keywords: Acinetobacter baumannii, infections, penicillin, cephalosporin.

INTRODUCTION

The genus Acinetobacter is a member of the
family Moraxellaceae in the order Pseudomonadales.
More than 25 species within the genus Acinetobacter

accessible for causing health care associated infections
(HAI), particularly in ICUs [3].

The role of the environ contamination in the

have been described. The most important species of this
genus is Acinetobacter baumannii which causes 2-10%
of all Gram-negative infections in the Unites State and
Europe. It possesses trivial hazard to healthy
individuals, but generally causes infections in those
with weakened immune systems specifically, in the
intensive care unit (ICU). The latter equipped with
ventilators and invasive tools such as catheters are
factors that predispose to A. baumannii infections such
as Ventilator Associated Pneumonia (VAP), meningitis,
wound infection, septicaemia, and urinary tract
infections [1].

Acinetobacter spp. is Gram Negative, strictly
aerobic, non-fastidious, non-fermenting encapsulated
coccobacilli causing mostly nosocomial infections.
According to most recent scientific literature,
Acinetobacter spp. are the second most common non-
fermenting Gram negative pathogen isolated from
clinical samples after Pseudomonas aeruginosa[2].
Acinetobacter baumannii has become increasingly

transmission of HAI in general and in A. baumannii
infections in particular is well apprehended. A.
baumannii does not require fastidious growth
requirements and is able to grow at various
temperatures and pH conditions. These properties
explain the ability of Acinetobacter species to persist in
either moist or dry conditions in the hospital
environment, thereby contributing to transmission. It
has a propensity to develop antibiotic resistance rapidly
[4].

During the last two decades, hospital acquired
infections involving multi-resistant A. baumannii
isolates have been reported. Once it enters a hospital
ward, A. baumannii can spread from the colonized
patient to the environment and other susceptible
patients. The direct environment of the patient can
become contaminated by excreta, air droplets and scales
of skin [5].

The virulence of these strains are enhanced by
the presence of polysaccharide capsule made up of L-
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rhamnose, the property of adhesion to human epithelial
cells in the presence of fimbriae or capsular
polysaccharide production of enzymes that may damage
tissue lipids, lipopolysaccharide component of cell wall
and lipid A. The potential source of contamination with
Acinetobacter in hospital environment is the medical
Equipments used for therapy or from contamination in
the environment by airborne route or by contact with
patients. Infection control measures and strict isolation
procedure of colonized or infected patients prevent the
dissemination of these strains to the environment [6, 7].

The spread of multidrug resistance
determinants in A. baumannii occurs by conjugation,
transposon acquisition or integron mobilization to gain
clusters of genes encoding resistance to several
antibiotic families [8]. There is increasing number of
reports of the variable susceptibility of Acinetobacter
isolates against the multiple antibiotics around the
world and only few therapeutic options are available for
the treatment of the infections caused by this organism

[9].

Today, the increasing resistance to the
antimicrobial agents used in the treatment of infections
caused by A. baumannii complex isolates has become
an important health problem as in the whole world [10].
Efficient infection control strategies are needed to
prevent Acinetobacter nosocomial infections [11]. The
present study was carried out to know the incidence of

A. baumannii infection in our hospital setting isolated
from various clinical specimens and to determine their
antimicrobial susceptibility.

MATERIALS AND METHODS

In this study, a total of 1000 various clinical
samples including urine(300) and miscellaneous(700)
(Sputum, pus, HVS, throat, DTT(Draining Tube Tip),
(ET)Endo tracheal aspirates, eye swab and aspirates),
collected from patients hospitalized in SSSMC & R,
during January 2015 — December 2015. Among which,
237 isolates of A. Baumannii were isolated from
urine(56) and miscellaneous samples(181).

All samples were cultured on BHI or nutrient
agar and were incubated at 37 °C in laboratory for 24
hours. The Acinetobacter gram negative cocobacilli
were confirmed by microscopic method using direct
examination (Gram stain) after 24 hours. The
biochemical tests to identify different species of
Acinetobacter were catalase, TSI, IMVIC, urease,
oxidase and growth at 37°C and 42 °C. The isolated
samplers were kept in - 80 °C on nutrient broth
containing 50% glycerol. After the identification of
Acinetobacter species, the Kirby-Bauer disk diffusion
method used to determine the drug resistance phenotype
in compliance with the CLSI guidelines [12].

RESULT

Table 1: Acinetobacter baumannii identification in miscellaneous samples

Sputum | HVS | Pus | DTT | Throat | ET | EyeSwab | Aspirates | Total
January 8 2 3 - - - 1 - 14
February 5 8 4 1 1 - - 19
March 3 6 - - - - 2 1 12
April 4 - 1 1 1 - - - 7
May 4 2 2 2 - - - - 10
June 9 1 5 - 1 - - - 16
July 7 5 3 2 - - - 17
August 12 7 4 - 1 - - 24
September 4 3 - - - 1 - - 8
October 8 4 4 - - - - - 16
November 8 7 8 - - - - - 23
December 6 7 2 - - - - - 15
Total 78 52 36 6 3 2 3 1 181
Percf/:tage 43% | 29% | 20% | 3% | 2% | 1% 1% 1% | 100%
Male = 89 = 49%
Female =92 =51%
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Table 2: Acinetobacter baumannii growth in Urine Culture

Female | Male | No.of organisms isolated

January 4 2 6
February 9 5 14
March 1 1 2
April - 1 1
May 6 - 6
June 1 3 4
July 1 - 1
August 3 - 3
September 1 1 2
October 3 - 3
November 3 1 4
December 6 4 10
Total 38 18 56

Percff/”tage 68% | 32% 100%

0

Table 3: Antibiotic Sensitivity pattern for Miscellaneous (181) Samples

Antibiotic Sensitive | Resistant
Name (%) (%)
Cefazolin 41% 59%
Ceftazidime 62% 28%
Ciprofloxacin | 90% 10%
Imipenem 100% -
Amikacin 96% 4%
Gentamycin 92% 8%
Cefotaxime 83% 17%
Amoxyclav 81% 19%

Table 4: Antibiotic Sensitivity pattern for Urine (56) Samples

N Sensitive | Resistant
Antibiotic Name (%) (%)
Nitrofurantoin 80% 20%
Norfloxacin 89% 11%
Nalidizic Acid 64% 36%
Amikacin 100% -
Ciprofloxacin 87% 13%
Gentamycin 89% 11%
Co-trimaxazole 75% 25%
Ampicillin 42% 58%
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Fig-1: Distribution of Acinetobacter baumanni in miscellaneous samples
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Fig-2: Disribution of Acinetobacter baumanni in both urine and miscellaneous samples

During the period of one year, A. baumannii
was isolated from 237 clinical specimens (excluding
blood). Of the 237 isolates, majority of the isolates were
obtained from 181 (76%). Miscellaneous samples
(Sputum(43%), HVS (29%), Pus(20%), DTT(3%),
Throat(2%), Endo Tracheal aspirates(1%), Eye
swab(1%), Aspirates(1%) and followed by a total of
56(24%) Acinetobacter baumannii bacterial growths
were isolated from urine culture. Out of which, in
Miscellaneous samples highest growth was 51%
corresponded to females and 49% growth was seen in
males whereas in urine samples female was found to be
68% and 32% growth was seen in males. In our study,
the percentage of resistance and susceptibility among
the isolates is shown in (Table 1, 2 and Figure 1,2).

Antibiotic sensitivity pattern of Miscellaneous
samples were highly sensitive to the tested antibiotics
Cefazolin 41%, Ceftazidime 62%, Ciprofloxacin 90%,
Imipenem 100%, Amikacin 96%, Gentamycin 92%,
Cefotaxime 83% and Amoxyclav 81% in contrast, the
resistant pattern of Miscellaneous samples showed

Cefazolin 59%, Ceftazidime 28%, Ciprofloxacin 10%,
Amikacin 4%, Gentamycin 8%, Cefotaxime 17% and
Amoxyclav 19%. Where as in urine samples, A.
baumannii isolates were highly sensitive to the tested
antibiotics like Nitrofurantoin 80%, Norfloxacin 89%,
Nalidizic Acid 64%, Amikacin 100% Ciprofloxacin
87%, Gentamycin 89%, Cotrimaxazole 75%,
Ampicillin 42% and the resistant pattern of tested
antibiotis showed Nitrofurantoin 20%, Norfloxacin
11%, Nalidizic acid 36%, Ciprofloxacin 13%,
Gentamycin 11%, Cotrimaxazole 25%, Ampicillin 58%
(Table 3 and Table 4).

In both Miscellaneous and urine samples
100% sensitivity was found in imipenem (carbapenem
group) and  Amikacin(aminoglycoside  group),
consequently cefazolin the first generation of
cephalosporins showed 59% resistant in miscellaneous
samples and in urine sample Ampicillin the penicillin
group showed 58% resistant to Acinetobacter
baumannii.
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DISCUSSION

In this current study the emergence and spread
of A. baumannii was investigated from our hospitalized
patients. In our study Acinetobacter baumanni were
isolated from miscellaneous and urine samples.
Acinetobacter baumannii were most commonly isolated
from miscellaneous samples. Acinetobacter strains
which are among the most important nosocomial
pathogens survive for a long time by colonization in
different environments, on the surfaces of mechanical
devices used in hospitals, patients and hospital staff
[13]. Acinetobacter spp. is the second most common
non-fermenting bacteria after Pseudomonas species that
are isolated from human specimens, especially among
nosocomial infections [14].

Hospital outbreaks caused by problematic
microorganisms, like multidrug-resistant Acinetobacter
baumannii, resulting in increased morbidity and
mortality, especially in intensive care units /ICU/,
surgical wards in a big hospital complexes, have been
reported worldwide [15]. Also, there are many reports,
showing that persistent hospital environmental
contamination with A. baumannii strains may play an
important role in the nosocomial dissemination of these
organisms [16, 17].

Like our study, W. Nageeb, M. Kamel et al.
[18], also proved that A. baumannii was the only
Acinetobacter spp. encountered in clinical specimens
and this supported the finding that infections by other
Acinetobacter spp. are infrequent. But in other studies
found that among different Acinetobacter spp, A.
baumannii was the most prevalent in clinical specimens
and the one most often responsible for nosocomial
infections [19-21].

Rahbaret al. [22], were determined that, A.
baumannii shows high percentage of resistance to
ceftriaxone (90.9%), piperacillin (90.9%), ceftazidime
(84.1%), amikacin (85.2%),and ciprofloxacin (90.9%),
this is in conflict with our results because
amikacin(100%) was effective against Acinetobacter
baumannii. In our study, we also proved that
Imipenem(100%)was effective against Acinetobacter
baumannii; hence our result is correlate with their
findings in which they had also conducted the
sensitivity and found that imipenem(95.5%) was the
most effective agent against these organisms.

This finding was in agreement with Hoe Koo
et al. [23], who reported that amikacin as the most
effective drug among nine antimicrobial agents used.
Sepideh Mostofi et al. [24],who reported that imipenem
were the most effective agents and 59% ampicillin /
sulbactam were resistant among 11 antimicrobial agents

used and this is in accordance with our study we
demonstrated 58% ampicillin resistant to Acinetobacter
baumannii.

In a report from 48 European hospitals from
2002 to 2004, 32.4%, 34% and 47.6% isolates showed
susceptibility to Ceftazidime, Ciprofloxacin and
Gentamycin [25]. Thus in our study, higher values were
recorded for fourth generation Cephalosporins and
Ciprofloxacin and Gentamycin respectively.

Majority of the isolates in our study were
susceptible to commonly used antibiotics such as
Ceftazidime 62%, Ciprofloxacin 90%, Imipenem 100%,
and Amikacin 96%, Gentamycin 92%, Cefotaxime 83%
and Amoxyclav 81% for miscellaneous samples and
Nitrofurantoin 80%, Norfloxacin 89%, Nalidizic Acid
64%, Amikacin 100%, Ciprofloxacin 87% ,Gentamycin
89%, Cotrimaxazole 75% in urine samples.

In this study Acinetobacter baumannii were
resistant to commonly used antibiotics such as cefazolin
the first generation of cephalosporins showed 59%
resistant in miscellaneous samples and in urine sample
Ampicillin (penicillin group) showed 58% resistant.
This means MDR isolates are increasing and developing
resistant, possibly due to indiscriminate use of these
antibiotics in healthcare settings. It is re-emphasized
that broad spectrum antibiotics should be used with
caution.

CONCLUSION

Overall results indicate that A. baumannii is
more amenable for nosocomial infections. Our study,
cefozolin the first generation of cephalosporins showed
59% resistant and Ampicillin the penicillin group
showed 58% resistant to Acinetobacter baumannii and
remaining showed sensitivity to the tested antibiotics,
this is due to drug susceptibility pattern is varying
according to the area and environmental set up.In this
view, in response to uncontrolled use of antibiotics,
multi-drug  resistant A, baumannii in hospital
environment will be increased, so control of antibiotics
usage in hospitals play an important role in preventing
the emergence of such strains and infections caused by
A. baumannii. It also indicated the important role of
hospital environment as a source of infection and in
spread and transmissibility of A. baumannii among
hospitalized patients, so appliance of strict infection
control measures is very important to reduce the
transmission of infections.
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