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Abstract: Acinetobacter has emerged as significant hospital pathogen involved in 

outbreaks of hospital infections, notoriously known to acquire antibiotic resistance to 

most of the commonly prescribed antimicrobials. Many risk factors are associated with 

Acinetobacter infections, especially in patients in intensive care unit (ICU). 

Acinetobacter species tend to be resistant to a variety of antibiotics and thus the 

infections are difficult to treat.  This study aims to isolate Acinetobacter from various 

clinical samples and to determine its antimicrobial sensitivity pattern. The objectives of 

the present study were; 1) To isolate Acinetobacter species from various clinical 

samples. 2) To study their Antibiogram pattern of the Isolated Organisms. A total of 93 

Acinetobacter species were isolated from various clinical samples. Identification of 

Acinetobacter was done on the basis of hemolysis on blood agar, growth at 42ºC, and 

oxidation fermentation test. Antibiotic susceptibility testing was done as per standard 

CLSI guidelines (2017). Maximum isolation of Acinetobacter species were from pus or 

wound swabs 57 (61.29%) followed by sputum and tracheal secretions 21 (22.58%) 

and urine 15 (16.12%) samples. Most of the strains were sensitive to imipenem (97%), 

piperacillin-tazobactam (91.39%), and getifloxacin (86%) whereas, maximum 

resistance was observed to co-trimoxazole (10.75%) and gentamicin (9.67%). 

Acinetobacter spp. has emerged as a major nosocomial pathogen. Broad-spectrum 

antibiotics should be used with caution and only after antibiotic susceptibility testing. 

Early identification and continued surveillance of prevalent organism will help prevent 

the spread of Acinetobacter in hospital environment. Empirical antibiotic policy should 

be determined for each hospital according to the resistance rates of that hospital setting. 

Keywords: Acinetobacter spp., frequency, antibiotics, resistance, nosocomial 

pathogen. 

 

INTRODUCTION 

Acinetobacter baumannii, non-fermenting 

Gram-negative baciili has become an emerging 

pathogen especially in the hospitals owing to its ability 

to survive in adverse environmental conditions [1]. 

Acinetobacter species is associated with health care 

associated infections especially in patients on 

respiratory therapy equipment and indwelling catheters. 

The infections caused by this pathogen include 

pneumonia, septicemia, wound sepsis, urinary tract 

infection, endocarditis, and meningitis. A. baumannii is 

the most common species [2]. Antibiotic resistance and 

the ability of the organism to survive in the moist 

environment has contributed to the survival and spread 

of this pathogen in hospital settings [3]. The risk factors 

associated with Acinetobacter infections include 

presence of prosthesis, endotracheal intubation, 

intravenous catheters and prior antibiotic therapy, 

length of intensive care unit (ICU) and hospital stay, 

recent surgery, and invasive procedures [4]. The rate of 

antimicrobial resistance in this organism is very high, 

and thus the infections are difficult to treat. With the 

increase in the use of carbapenems to treat the resistant 

strains, there is a surge in the rates of carbapenem 

resistance. Use of polymyxin, colistin, and tigecycline 

is considered to treat the carbapenem resistant strains 

[5]. The knowledge of the prevalence and pattern of 

antimicrobial susceptibility pattern of Acinetobacter 

spp. is important [5, 6]. 
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MATERIALS & METHODOLOGY 
A total of 4127 samples includes 2318 pus 

samples, 616 sputum and tracheal secretions, 902 urine 

samples and 291 blood culture received from various 

wards & ICUs at microbiology laboratory during the 

period from January to July 2018 were included. 

Isolation, identification and antibiogram of 

Acinetobacter species were included in the study. 

Processing of other bacterial isolates was excluded. 

Non-fermenters were initially separated and further 

identified as Acinetobacter spp. In Gram stain of direct 

smears Acinetobacter appeared as tiny, Gram-negative 

coccobacillary cells often appearing as diplococci (Fig-

1) [7]. All specimens were inoculated on 10% sheep 

blood agar (Fig-2) and MacConkey agar (Fig 3 & 4) 

and incubated at 37°C for 18-24 [8]. Colonies on blood 

agar were 0.5-2 mm diameter, translucent to opaque, 

convex and entire. On MacConkey agar a faint pink tint 

were produced [7]. Gram stain, catalase, oxidase and 

motility tests were performed. Acinetobacter are Gram-

negative Coccobacilli, non-motile, strictly aerobic, 

catalase positive and oxidase negative. Formation of 

acid in 10% lactose seen in A.baumannii but not in A 

lwofii (Fig-5). Rapid utilization of 10% glucose was 

seen with O-F medium. The antibiotic susceptibility 

testing was done by Kirby-Bauer disk diffusion method 

& zones were interpreted as per CLSI 2017 (Fig-6). 

 

 
Fig-1: Gram stain from growth 

 

 
Fig-2: Acinetobacter growth on Blood agar 

 

 
Fig-3: A. baumannii on MacConkey agar 
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Fig-4: A. lwoffii on MacConkey agar 

 

 
Fig-5: Utilization of 10% lactose 

 

 
Fig-6: Antibiotic susceptibility testing A. baumannii (+Ve) & A. lwoffii (-Ve)  

 

RESULTS 
Out of 4127 clinical samples, 1110 (27%) 

yielded significant growth, out of them 93 (8.37%) 

Acinetobacter isolated. Maximum isolation of 

Acinetobacter species was from pus or wound swabs 57 

(61.29%) followed by sputum and tracheal secretions 

21 (22.58%) and urine 15 (16.12%) samples. 

 

Out of 93 isolates 90 (96.77%) Acinetobacter 

baumannii were isolated and 3 (3.22%) were 

Acinetobacter lwoffii. Out of them 60 (64.51%) were 

males and 33 (35.48%) were female. Middle age and 

elderly age group were commonly affected in our study, 

associated with comorbidities, and long hospital stay.  

 

Most of the strains were sensitive to imipenem 

(97%), piperacillin-tazobactam (91.39%), and 

getifloxacin (86%) whereas, maximum resistance was 

observed to co-trimoxazole (10.75%) and gentamicin 

(9.67%). In general wards and in ICU, A. baumannii 

was more resistant to commonly used antimicrobials. 
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Fig-7: Acinetobacter spp. Isolate 

 

Table-1: Distribution of Acinetobacter different clinical samples 

Clinical samples No. of isolates 

Pus/ wound swab swab 57 (61.29%) 

Sputum/tracheal secretions 21(22.58%) 

Urine 15(16.12%) 

 

Table-2: Age and Gender wise distribution n= 93 

Age (Year) Male Female 

0-20 Year 9 5 

21-40 Year 12 7 

41-60 Year 29 17 

>60 Year 10 4 

Total 60  33 

 

Table-3: Antibiotic Sensitivity of Acinetobacter Spp. Isolates by kirby-bauer disc diffusion method 

Antibiotics Sensitivity (%) 

Imipenem (IPM) 97% 

Piperacillin-Tezobectum (PTZ) 91.39% 

Gatifloxacin (GF) 86% 

Cefotaxime (CF) 37.63% 

Amikacin (AK) 37.63% 

Tetracycline (TE) 32.25% 

Doxycyclin (DO) 32.25% 

Ceftizoxime (CI) 21.5% 

Ampicillin-Salbactum (AS) 21.5% 

Ofloxacin (ZN) 21.5% 

Co-trimoxazole (BA) 10.75% 

Gentamicin (GM) 9.67% 

 

DISCUSSION 

Acinetobacter Species is widely distributed 

and has tremendous colonizing potential, hence it 

became very difficult to explain its significant role in 

the ICU [9]. Acinetobacter baumanni is now recognized 

as the species of great clinical importance [10]. In 

present study that 60 (64.51%) were males and 33 

(35.48%) were females which correlates with Smeeta 

Huidrom et al., [11] (66.1% & 33.9%) and RL 

Koripella et al., [12] (51.4 % & 48.6%). 

 

Middle and elderly age group were more 

affected in our study which correlates with Smeeta 

Huidrom et al., [11] and RL Koripella et al., [12]. 

 

In present study 93 (8.37%) were culture 

positive for Acinetobacter Species from the samples 

received from various wards and ICU of the hospital. 

Prevalence rates of 9.6% and 7.8% among hospital 

isolates were observed by Joshi et al., [14] and RL 

Koripella et al., [12]. The prevalence rate of this study 

is less compared to 14% and 12.6% rates among the 
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hospital isolates reported by Mostofi et al., [13] and 

Smeeta Huidrom et al., [11] respectively, and 

prevalence rate of this study is higher  compare to 4.5% 

and 3% Rit et al., [15] and Dash et al., 16] respectively. 

There is a significant difference in the behavior and 

spread of multi-drug resistant Acinetobacter spp. 

recovered various geographic locations [17]. 

 

In present study, maximum isolation of 

Acinetobacter species was from pus swabs followed by 

sputum and tracheal secretions. These findings were 

similar to the study by Dash et al., [16], Suryawanshi N 

M et al., [18] and Chakraborty et al., [19]. 

 

Out of 93 isolates, 90 (96.77%) A. baumannii 

were isolated and 3 (3.22%) were Acinetobacter lwoffii. 

Which were similar to sridevi shridhar et al., [20] 191 

isolates, 178 (93.2%) A. baumannii were isolated and 

8 (4.2%) were Acinetobacter lwoffii.  

 

In present study, majority of the isolates were 

found to be resistant to commonly used antibiotics such 

as Co-timoxazole, Gentamicin, Ofloxacine, 

Ceftizoxime, and Ampicillin-salbactum. Reserve drugs 

such as imipenem, and piperacillin/tazobactam were 

found to be more potent antibiotics against this 

pathogen which were similar to Suryawanshi N M et 

al., [18]. 

 

CONCLUSIONS 
Acinetobacter spp. has emerged as a major 

nosocomial pathogen and antibiotic resistance is on rise. 

Broad spectrum antibiotics should be used with caution 

and only after antibiotic susceptibility testing. Empirical 

antibiotic policy should be determined for each hospital 

according to the resistance rates of that hospital setting. 

A combined effort of surveillance and infection control 

protocols has to be implemented to control the 

increasing incidence of highly resistance Acinetobacter 

infections.  

 

ACKNOWLEDGEMENT 

I express my heartfelt thanks and gratitude to 

my institution, Shri M.P.Shah Govt. medical college 

and GGG hospital, Jamnagar for allowing me to 

conduct the study.  

 

REFERENCES 
1. Liu, Q., Li, W., Feng, Y., & Tao, C. (2014). 

Efficacy and safety of polymyxins for the treatment 

of Acinectobacter baumannii infection: a 

systematic review and meta-analysis. PloS 

one, 9(6), e98091. 

2. Peleg, A. Y., Seifert, H., & Paterson, D. L. (2008). 

Acinetobacter baumannii: emergence of a 

successful pathogen. Clinical microbiology 

reviews, 21(3), 538-582. 

3. Yu, Y. S., Yang, Q., Xu, X. W., Kong, H. S., Xu, 

G. Y., & Zhong, B. Y. (2004). Typing and 

characterization of carbapenem-resistant 

Acinetobacter calcoaceticus–baumannii complex in 

a Chinese hospital. Journal of medical 

microbiology, 53(7), 653-656. 

4. Sinha, N., Agarwal, J., Srivastava, S., & Singh, M. 

(2013). Analysis of carbapenem-resistant 

Acinetobacter from a tertiary care setting in North 

India. Indian journal of medical 

microbiology, 31(1), 60. 

5. Sunenshine, R. H., Wright, M. O., Maragakis, L. 

L., Harris, A. D., Song, X., Hebden, J., ... & 

Kleinbaum, D. G. (2007). Multidrug-resistant 

Acinetobacter infection mortality rate and length of 

hospitalization. Emerging infectious 

diseases, 13(1), 97. 

6. Scott, P., Deye, G., Srinivasan, A., Murray, C., 

Moran, K., Hulten, E., ... & Mancuso, J. (2007). An 

outbreak of multidrug-resistant Acinetobacter 

baumannii-calcoaceticus complex infection in the 

US military health care system associated with 

military operations in Iraq. Clinical Infectious 

Diseases, 44(12), 1577-1584. 

7. Koneman, E. W., Allen, S. D., Jande, W. M., 

Schreckenberger, P. C., & Winn, W. C. 

(2006).  Koneman’s Colour Atlas and Textbook of 

Diagnostic Microbiology. 6th ed. Philadelphia: 

Lippincott Williams and Wilkins. 

8. McCartney, J. E., Collee, J. G., & Mackie, T. J. 

(1999).Practical Medical Microbiology. 14th ed. 

New York: Churchill-Livingstone. 

9. Fournier, P. E., Richet, H., & Weinstein, R. A. 

(2006). The epidemiology and control of 

Acinetobacter baumannii in health care 

facilities. Clinical infectious diseases, 42(5), 692-

699. 

10. Prashanth, K., & Badrinath, S. (2000). Simplified 

phenotypic tests for identification of Acinetobacter 

spp. and their antimicrobial susceptibility 

status. Journal of medical microbiology, 49(9), 

773-778. 

11. Smeeta H., Girish, N., & Rajendran. (2015). 

Isolation and study of Antimicrobial susceptibility 

and resistance patterns of Acinetobacter spp. from 

Intensive Care Units of a tertiary care hospital in 

Bengaluru. International Journal of Advanced 

Research, 3(8), 1121-1125.  

12. Koripella, L. R., Krishna, M. B., Bhavani, D., & 

Cheemala, S. S. (2016). Isolation of Acinetobacter 

species from pus samples in a Tertiary Care 

Hospital. J Dent Med Sci, 15, 5-8. 

13. Mostofi, S., Mirnejad, R., & Masjedian, F. (2011). 

Multi-drug resistance in Acinetobacter baumannii 

strains isolated from clinical specimens from three 

hospitals in Tehran-Iran. African Journal of 

Microbiology Research, 5(21), 3579-3582. 

14. SureshG, J., GeetanjaliM, L., MeenakshiG, S., 

NilimaV, T., VikramS, G., & KrishnaB, N. (2006). 

Clinical and demographic features of infection 

caused by Acinetobacter species. Indian journal of 

medical sciences, 60(9), 351-360. 

http://scholarsmepub.com/sjpm/


 

 

Surani Chandani C et al., Saudi J. Pathol. Microbiol., Vol-3, Iss-11 (Nov, 2018): 446-451 

Available online: http://scholarsmepub.com/sjpm/                                                                                                 451 

 

 

15. Rit, K., & Saha, R. (2012). Multidrug-resistant 

acinetobacter infection and their susceptibility 

patterns in a tertiary care hospital. Nigerian 

medical journal: journal of the Nigeria Medical 

Association, 53(3), 126. 

16. Dash, M., Padhi, S., Pattnaik, S., Mohanty, I., & 

Misra, P. (2013). Frequency, risk factors, and 

antibiogram of Acinetobacter species isolated from 

various clinical samples in a tertiary care hospital 

in Odisha, India. Avicenna journal of 

medicine, 3(4), 97. 

17. Houang, E. T., Chu, Y. W., Leung, C. M., Chu, K. 

Y., Berlau, J., Ng, K. C., & Cheng, A. F. B. (2001). 

Epidemiology and Infection Control Implications 

ofAcinetobacter spp. in Hong Kong. Journal of 

clinical microbiology, 39(1), 228-234. 

18. Suryawanshi, N. M., Mangalkar, S. M., & Davane, 

M. S. (2017). Prevalence of infection by 

Acinetobacter species and their antibiogram at a 

tertiary care hospital. International Journal of 

Microbiology,1(3): 43-45. 

19. Chakraborty, B., Banerjee, D., & Chakraborty, B. 

(2011). Acinetobacter baumannii: No more a 

choosy intruder?. Indian journal of medical 

sciences, 65(8). 

20. Shridhar, S., & Bhat, S. (2017). 

Clinicomicrobiological study of infections caused 

by acinetobacter species. Asian J Pharm Clin 

Res, 10(4), 223-224. 

 

http://scholarsmepub.com/sjpm/

