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ABSTRACT: BACKGROUND: Acinetobacter species are one of the most frequent nosocomial pathogen
causing bacteremia, urinary tract infection, secondary meningitis, skin and soft tissue infections and in
particular nosocomial pneumonia with high mortality rate. The infections due to these are often difficult to
treat due to their high antibiotic resistance. AIMS: To Study the prevalence and resistance pattern of
Acinetobacter species in hospitalized patients of Era’s Lucknow Medical College and Hospital (ELMCH),
Lucknow. MATERIALS AND METHODS: Total number of 1850 samples were taken from patients
admitted in wards of different Departments of ELMCH from Sep 2012 to Sep 2013. Identification of
isolates was done by colony characteristics and biochemical reactions. The resistance patterns of
these isolates were studied using various antibiotics by Kirby-Bauer disc diffusion test as per CLSI
(Clinical Laboratory Standard Institute) guidelines. RESULTS AND CONCLUSION: 46 isolates were
identified as Acinetobacter species. High level of resistance was observed for most of the antibiotics
tested. More than 80% of isolates were resistant to amikacin, gentamycin, ceftriaxone, ciprofloxacin
and tetracycline. 30.43% of isolates were resistant to cefoperazone/sulbactum and resistance to
imipenem and colistin was 23.91% and 19.56% respectively. Acinetobacter species has become a
worldwide concern as a cause of serious nosocomial infections. The emergence of increasingly
resistant strains causing such infections has become a public health problem. Their early detection is
necessary for timely implementation of strict infection control practices and judicious treatment with
susceptible antimicrobials.
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INTRODUCTION: Acinetobacter baumannii is an opportunistic nosocomial pathogen and one of the
six most important multidrug-resistant microorganisms in hospitals worldwide. This human
pathogen is responsible for a vast array of infections, of which ventilator-associated pneumonia and
bloodstream infections are the most common, and mortality rates can reach 35%.1

Acinetobacter species are ubiquitous aerobic gram negative coccobacilli, emerging as an
inevitable potential pathogen to establish its survival in the host environment and among debilitated
patients by producing various extracellular virulence factors.2 In recent years, Acinetobacter
baumanni has become a worldwide concern as a cause of serious nosocomial infections. The majority
of clinical isolates involved in the hospital outbreaks belongs to this species.3

There is increasing incidence of Acinetobacter infections in hospital intensive care units. It is
often acquired by cross infection, but can be introduced initially by patients admitted from other
hospitals*. In a study in the Department of Clinical Microbiology, King Edward Memorial Hospital,
India, total 510 of 5391 (9.6%) of isolates were Acinetobacter, responsible for 71.2% (363 of 510)
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monomicrobial and 28.8% (147 of 510) polymicrobial infections.* The prevalence of these infections
currently ranges from 2% to 10% of all gram negative bacterial infections in Europe®and about 2.5%
in United States,¢ causing both sporadic as well as epidemic infections.

Acinetobacter is a group of organism that is ubiquitous, widely distributed in nature eg. soil,
water, sewage, food and animals’. It is the only group of Gram negative bacteria that may be natural
resident of skin, with 42.5% in healthy individuals and as high as 75% in hospitalized patients.”

Acinetobacter baumannii is the most common species of Acinetobacter causing infections in
humans. Acinetobacter is commonly found in hospital environment and it can be transmitted to the
patients via hospital personnel and contaminated instruments or devices.

Clinical isolates of Acinetobacter species initially retained at least partial susceptibility
against the 3r and 4t generations viz cephalosporins, fluoroquinolones, semisynthetic
aminoglycosides, carbapenems and 100% susceptibility to imipenem. However, during late 1980 and
1990s, worldwide emergence and spread of Acinetobacter strains resistant to imipenem further
limited therapeutic alternatives.89

Rational use of antimicrobial agents is critically important to prevent Acinetobacter
infections as well as to avoid poor outcomes.10

Therefore early detection of such organisms is necessary for timely implementation of strict
infection control practices and treatment with alternative antimicrobials.

MATERIALS AND METHODS: This cross sectional study included 1850 samples taken from patients
admitted in various department of the hospital including all surgical wards, orthopedic ward,
medicine wards, obstetrics and gynecology ward, pediatric ward and intensive care units of Era’s
Lucknow Medical College & Hospital (ELMCH), Lucknow, Uttar Pradesh, India during September
2012- September 2013. The specimens included respiratory secretions, swab (wound, conjuctive,
skin), pus, urine, blood culture, bile culture, cerebro-spinal fluids, body fluids, drain fluids,
endotracheal aspirate (ETA) and catheter tips.

The specimens were collected under aseptic conditions were inoculated on MacConkey agar
& Blood agar. The plates were incubated aerobically at 37°C for 24-48 hrs. Presumptive identification
was done on the basis of colony characteristics, Gram staining, catalase test, oxidase test, nitrate
reduction test, oxidative /fermentative test.

All these species of Acinetobacter were then screened for antibiotic sensitivity by Kirby-
Bauer disk-diffusion method on Muller Hinton Agar according to CLSI (Clinical Laboratory Standard
Institute) guidelines (2013).

Clinical details of all patients whose cultures were positive for Acinetobacter species was
collected as given below:

1. Patients admitted in the medical and surgical wards and ICU was enrolled in this study.

Information regarding patient’s age, sex and clinical diagnosis of disease was noted.
Clinical details at the time of admission of the patient was noted.
History of antibiotic intake was noted.
Informed consent was taken from each patient.

SANE IR
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RESULTS:

CLINICAL No. of

SAMPLES ACINETOBACTER PERCENTAGE
1. Blood 11 23.91%
2. Pus 17 36.95%
3. Urine 7 15.21%
4. Sputum 4 8.69%
5. CSF 1 2.17%
6. Ascitic fluid 1 2.17%
7. ET tube 3 6.52%
8. BAL 2 4.34%

Total 46

Table 1: Number of Acinetobacter species isolates

from different clinical specimens (n=46)

Table 1 Shows that Out of 1850 samples collected 1090 (58.92%) came to be culture positive.
Of the 1090 culture positive specimens 46 (4.22%) grew Acinetobacter species. Maximum number
were from pus sample 17 (36.95%) followed by blood 11 (23.91%) and urine 7 (15.21%).

No. of
WARDS ACINETOBACTER PERCENTAGE
1. Surgery 9 19.56%
2. Orthopedics 4 8.69%
3. Gynaecology 5 10.87%
4. Paediatric 10 21.73%
5. Medicine 6 13.04%
6. ICU 12 26.09%
Total 46

Table 2: Distribution of Acinetobacter in various wards of ELMCH (n=46)

Table 2 Shows Acinetobacter isolates according to wards and ICU from where they were
isolated. Highest percentage of Acinetobacter were from ICU (26.09%) followed by pediatric ward
(21.73%) followed by surgery ward (19.56%).

AGE GROUP No. of ACINETOBACTER PERCENTAGE
<1year 10 21.73%
1-15 years 16 34.78%
16-40 years 8 17.39%
>4(0 years 12 26.08%

Table 3: Age wise distribution of Acinetobacter infected patients (n=46)

Table 3 Shows age wise distribution of Acinetobacter species, having maximum infection in
the age group of 1-15 years.
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SEX No. of PATIENTS PERCENTAGE
Male 35 76.08%
Female 11 23.91%

Table 4: Sex distribution of all Acinetobacter infected patients (n=46)

Table 4 shows that infection with Acinetobacter species is more in males (76.08%) than in
females (23.91%).

ANTIBIOTICS SENSITIVE | INTERMEDIATE | RESISTANT
Amikacin 4 (8.69%) 3 (6.52%) 39 (84.78%)
Gentamycin 4 (8.69%) 2 (4.34%) 40 (86.95%)
Ceftriaxone 3(6.52%) 2 (4.34%) 41 (89.13%)
Cefotaxime 5(10.86%) 1(2.17%) 41 (89.13%)
Ciprofloxacin 6 (13.04%) 1(2.17%) 39 (86.43%)
Tetracycline 6 (13.04%) 2 (4.34%) 38 (82.60%)
Cefoperazone/Sulbactum | 31 (67.39%) 1(2.17%) 14 (30.43%)
Imipenem 33 (80.43%) 2 (4.34%) 11 (23.91%)
Cotrimoxazole 4 (8.69%) 2 (4.34%) 40 (86.95%)
Colistin 37 (80.43%) 0 9 (19.56%)

Table 5: Antibiotic sensitivity pattern of 46 Acinetobacter

species isolates by Disk Diffusion Method

Figures within parenthesis indicate percentage.

Table 5 Shows the antibiotic susceptibility pattern of Acinetobacter strains (n=46) for
different antibiotics. >80% of isolates were resistant to amikacin, gentamycin, ceftriaxone,
ciprofloxacin and tetracycline. 30.43% of isolates were resistant to cefoperazone/sulbactum and
resistant to impenem and colistin was 23.91% and 19.56% respectively.

DISCUSSION: Until 1970, Acinetobacter spp. were considered rare cause of nosocomial infections but
in recent years, the incidence of nosocomial infections has reached a point of concern and possess a
threat to hospitalized populations around the world.11.12.13 Acinetobacter species has emerged as an
important nosocomial pathogen that is often multidrug resistant and associated with life-threatening
infections.14

Multidrug resistant (MDR) Acinetobacter is of great concern because of its intrinsic and
acquired resistance mechanisms, limiting the treatment options.!5 Carbapenems are the drug of
choice for Acinetobacter infections and are often used as last resort.16

In the present study, we have demonstrated the prevalence of Acinetobacter species and its
antibiotic susceptibility pattern in a tertiary care setup. In this study of 1090 culture positive samples
from indoor patients, Acinetobacter was isolated in 46 (4.22%) samples while in the study of Sakata
et al 17 the incidence of Acinetobacter was 15.52%. In India study by Oberoi et al'8and Sinha et all%in
tertiary care hospital incidence of Acinetobacter was 8.4% and 4.8% respectively indicating
importance as nosocomial pathogen.

In the present study maximum number of Acinetobacter isolates were from pus 36.95%
(17/46) followed by blood 23.91% (11) and urine 15.21% (7). Almost similar result was observed in
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a study by Mishra et al.20 While in a study by Sinha et al!? and Padersen et al?! maximum number of
Acinetobacter were isolated from urine.

In the present study highest number of isolates were from ICU 12/46 (26.09%). From this
ward, in one patient, Acinetobacter was grown in repeated cultures from different samples of same
patient. Acinetobacter baumanni, a clinically important species, has a tendency towards cross-
transmission, particularly in ICUs where numerous outbreaks are encountered.14

In this study there was higher incidence of Acinetobacter infection among males 76.08%
(35/46) which is in tandem with other studies in India.1% 22 It is widely recognized that in many Asian
communities, lower incidence in women is statistical artifact related to lower reporting to hospital
and care seeking for women from traditional practitioners who do not report to public surveillance

system.

Susceptibility of Acinetobacter against various antimicrobials being considerably different
among countries, centres and even different wards of the same hospital, therefore, warranted need
for local surveillance studies in deciding the most appropriate therapy.22

Resistance pattern of Acinetobacter revealed that more than 80% of isolates were resistant to
third generation cephalosporins, aminoglycosides and quinolones, indicating high prevalence of
multidrug resistance. Thirty percent of these isolates were resistant to cefoperazone/sulbactum.
However, another study?2 23 showed 46% resistance to cefoperazone/sulbactum.

In this study 80% of Acinetobacter were found to be sensitive to colistin but other study by
Lopez-Hernandez etal2¢ found 100% susceptibility of Acinetobacter to colistin. Colistin is relatively
more sensitive than carbapenems for MDR Acinetobacter as it is newly used drug for MDR
Acinetobacter in our setting.

CONCLUSION: After analyzing the findings of the present study it was concluded that Acinetobacter
isolates constitute only 4.22% of all the culture positive specimens. Maximum percentage of
Acinetobacter were from pus samples 17 /46 followed by blood. Urine in spite of maximum in sample
input, the isolation of Acinetobacter is quite low. Maximum number of Acinetobacter isolates were
from ICU (26.09%) followed by pediatric ward (21.73%). It can be concluded from the study that
Acinetobacter occurs as colonizer and contaminant in clinical samples of hospitalized patients.

Amikacin and ceftriaxone were the most common used antibiotics in patients. Acinetobacter
infection were more common in male patients. No significant difference is seen in distribution of
Acinetobacter isolates in different age groups. Acinetobacter isolates from clinical samples were
showing high level of resistance to all groups of antibiotics viz 84.78% to amikacin, 86.95% to
gentamycin, 89.13% to ceftriaxone and 86.43% to ciprofloxacin. Most Acinetobacter isolates were
found to be MDR strain i.e. resistant to more than or equal to 3 antibiotics.

It can be concluded from this study that overall incidence of Acinetobacter as nosocomial
pathogen in our setup is low but predominantly multidrug resistant. The increasing trends towards
resistance towards antibiotic resistance reflects the extensive usage of antibiotics in hospitals which
in turn exerts selective pressure on Acinetobacter in hospital environment.

REFERENCES:
1. Luisa CS, Antunes Paolo Visca, Kevin ] Towner. Acinetobacter baumannii: evolution of a
global pathogen. Federation of European Microbiological Societies. Jan 27, 2014.

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 3/ Issue 17 /Apr 28, 2014 Page 4633



DOI: 10.14260/jemds/2014/2487

ORIGINAL ARTICLE

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

Gopinath Prakasam, Geethapriya S, Jayakeerthana K. H, Srivani Ramesh. Detection of certain
virulence attributes and antimicrobial resistance pattern among clinical isolates of
Acinetobacter baumannii. International Journal of Pharma and Bio Sciences 2011;2(3):145-9.
Seifert H, Strate A, Pulverer G. Nosocomial bacteremia due to Acinetobacter baumannii. Clinical
features, epidemiology and predictors of mortality. Medicine (Baltimore) 1995; 74 (6):340-9.
Bernards AT, Frenay HM, Lim BT, Hendrics WD, Dijkshoorn L. Acinetobacter baumannii: an
unaccepted difference in epidemiological behaviour. Am ] Infect Control 1998; 26: 544-51.

Joshi SG, Litake GM, Satpute MG, Telang NV, Ghole VS et al. Clinical and demographic features of
infection caused by Acinetobacter species. Indian ] Med Sci 2006; 60 (9): 351-60.

Jones, Biedenbach RN, Sader D]J, Fritche HS, Toleman TR et al. Emerging epidemic of metallo-{3-
lactamase mediated resistances. Diagn Microbiol Infect Dis 2005; 51:77-84.

Seifert H, Dijkshoom L, Gerner-Smidt P, Pelzer N, Tjernberg I et al. Distribution of Acinetobacter
species on human skin: comparison of phenotypic and genotypic identification methods. ] Clin
Microbiol 1997; 35(11): 2819-25.

Bergogne-Berezin E, Towner K]. Acinetobacter species a nosocomial pathogen. Microbiological,
clinical and epidemiological features. Clin Microbiol Rev 1999; 9:148-65.

Montefour K, Frieden ], Hurst S, Helmich C, Headley D et al. Acinetobacter baumanni emerging
multidrug resistant pathogen in critical care. Crit Care Nurse 2008; 28:15-25.

Zakuan Zainy Deris, Mohd Nazri Shafei, Azian Harun. Risk factors and outcomes of imipenem-
resistant Acinetobacter bloodstream infection in North-eastern Malaysia. Asian Pacific ] of
Tropical Biomed 2011; 1(4): 313-5.

Gioia S. Babini, David M, Livermore. Antimicrobial resistance amongst Klebsiella spp. collected
from intensive care units in Southern and Western Europe in 1997-1998. Journal of
antmicrobial chemotherapy 1999.45 (2); 183-9.

Tomasz A. Multiple antibiotic resistant pathogenic bacteria. N Engl | Med 1994; 330:1247-51.
Corbella X, Montero A, Pujol M. Emergence and rapid spread of carbapenem resistance during a
large and sustained hospital outbreak of multiresistant Acinetobacter baumannii. ] Clin
Microbiol 2000; 38: 4086-95.

Bergogne-Berezin E, Towner K]. Acinetobacter species a nosocomial pathogen. Microbiological,
clinical and epidemiological features. Clin Microbiol Rev 1999; 9:148-65.

Navon-Venezia S, Ben-Ami R, Carmeli Y. Update on Pseudomonas aeruginosa and
Acinetobacter baumannii infections in the healthcare setting. Curr Opin Infect. Dis 2005;
18:306-13.

Yong D, Lee K, Yum JH, Shin HB, Rossolini GM et al. Imipenem-EDTA disk method for
differentiation of metallo-B-lactamase-producing clinical isolates of Pseudomonas spp. and
Acinetobacter spp. ] Clin Microbiol 2002; 40:3798-801.

Sakata H, Fujita K, Maruyama S, Kakehashi H, Mori Y et al. Acinetobacter calcoaceticus biovar
anitratus septicaemia in a neonatal intensive care unit: epidemiology and control. ] Hosp Infect
1998; 14: 15-22.

Oberoi A, Aggarwal A, Lal M. A decade of an underestimated nosocomial pathogen-
Acinetobacter in a tertiary care hospital in Punjab. JK Sci 2009; 11:24-6.

Sinha N, Agarwal ], Srivastava S, Singh M. Analysis of carbapenem-resistant Acinetobacter from
a tertiary care setting in North India. Indian ] of Med Microbiol 2013; 31 (1):60-3.

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 3/ Issue 17 /Apr 28, 2014 Page 4634


http://www.ncbi.nlm.nih.gov/pubmed?term=Joshi%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=16940684
http://www.ncbi.nlm.nih.gov/pubmed?term=Litake%20GM%5BAuthor%5D&cauthor=true&cauthor_uid=16940684
http://www.ncbi.nlm.nih.gov/pubmed?term=Satpute%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=16940684
http://www.ncbi.nlm.nih.gov/pubmed?term=Telang%20NV%5BAuthor%5D&cauthor=true&cauthor_uid=16940684
http://www.ncbi.nlm.nih.gov/pubmed?term=Ghole%20VS%5BAuthor%5D&cauthor=true&cauthor_uid=16940684
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shafei%20MN%5Bauth%5D
http://jac.oxfordjournals.org/search?author1=Gioia+S.+Babini&sortspec=date&submit=Submit
http://jac.oxfordjournals.org/search?author1=David+M.+Livermore&sortspec=date&submit=Submit

DOI: 10.14260/jemds/2014/2487

ORIGINAL ARTICLE

20. Mishra B, Bhujwala RA, Shriniwas. Non fermenters in human infections. Ind ] Med Res 1986; 83:
561-6.

21. Pedersen MM, Marso E, Picket M]. Non fermentative bacilli associated with man III
pathogenecity and antibiotic susceptibility. Am ] Clin Pathol 1970; 54:178.

22. Prashant K, Badrinath S. In vitro susceptibility pattern of clinically significant Acinetobacter
species to commonly used cephalosporins, quinolones and aminoglycosides. Indian ] Med
Microbiol 2004;22:97-103.

23. Kucukates EW, Kocazeybek B. High resistance rate against 15 different antibiotics in aerobic
gram negative bacteria isolates of cardiology intensive care unit patients. Indian ] Med
Microbiol 2002;20:208-10.

24. Lopez-Hernandez S, Alarcéon T, Lopez-Brea M. Biochemical characterization of chromosomal
cephalosporinases from isolates belonging to the Acinetobacter baumannii complex. Clinical
Microbiology and Infection 2002;7 (4):218-26.

AUTHORS:
1. Sana Islahi 6. Assistant Professor, Department of
2. Faraz Ahmad Microbiology, Era’s Lucknow Medical College
3. Vineeta Khare and Hospital.
4. Neeti Mishra 7. Professor and Head, Department of
5. Shadma Yaqoob Microbiology, Era’s Lucknow Medical College
6. Priyanka Shukla and Hospital.
7. Y.Ibotomba Singh
NAME ADDRESS EMAIL ID OF THE
PARTICULARS OF CONTRIBUTORS: CORRESPONDING AUTHOR:

1. Junior Resident, Department of Microbiology, Dr. Sana Islahi,

Era’s Lucknow Medical College and Hospital. HIG-72, Sector-E,
2. Assistant Professor, Department of Surgery,  Aliganj, Lucknow,

Era’s Lucknow Medical College and Hospital. U. P, India.
3. Associate Professor, Department of  E-mail: islahi.sana@gmail.com

Microbiology, Era’s Lucknow Medical College

and Hospital. Date of Submission: 02/04/2014.
4. Junior Resident, Department of Microbiology, Date of Peer Review: 03/04/2014.

Era’s Lucknow Medical College and Hospital. Date of Acceptance: 12/04/2014.
5. Assistant  Professor, Department  of Date of Publishing: 26/04/2014.

Microbiology, Era’s Lucknow Medical College
and Hospital.

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 3/ Issue 17 /Apr 28, 2014 Page 4635



