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ABSTRACT 
Acinetobacter species which are widely distributed in nature and in the hospital environment are frequently associated with 
opportunistic infections in debilitated/immunosuppressed patients, those with serious underlying diseases as also those 
subjected to invasive procedures and treated with broad-spectrum antimicrobial agents, especially in intensive care units. 
This study aimed to evaluate antimicrobial sensitivity of A.baumannii against commonly used antibiotics. 130 isolates of 
A.baumannii from different clinical specimens were isolated and processed for antimicrobial sensitivity using Kirby Bauer 
disc diffusion method. Highest sensitivity was found for Imipenem and Meropenem (74.8%)followed by Netilmycin 
(65.9%)and Amikacin (43.1%) . 
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INTRODUCTION 

Acinetobacterbaumannii is a Gram-negative cocco-

bacillus and one of the most opportunistic pathogens 

responsible for serious infections in hospitalized 

patients. It emerged as one of the most troublesome 
pathogen for health care institutions globally (1) (3), as 

it resists desiccationand hard to eradicate, once 

established in hospital settings(2).The most important 

features of A. baumannii are its ability to persist in the 

hospital environment and rapidly develop resistance 

to a wide variety of antibiotics. A.baumanniiis known 

to cause nosocomial infections like septicemia, 

bacteraemia, pneumonia, wound sepsis, endocarditis, 

meningitis and urinary tract infections(2) and in the 

light of its numerous intrinsic and acquired 

mechanisms of drug resistance, it is a cause of 
concern for treating physician. Although the antibiotic 

resistance in Acinetobacter is caused by multiple 

mechanisms, one growing factor leading to resistance 

is the production of carbapenamases(3-5) which 

hydrolyzecarbapenems ,the lastresort in β-lactams, 

with highest efficacy and broad spectrum of activity 

against this organism(2) 

The study of resistance to this group of antimicrobials 

to treatment infected patients with A.baumannii is 

therefore essential. A. baumannii possesses 

mechanisms of resistance to most of antibiotic classes, 

as well as a great propensity for developing 
mechanisms of drug resistance rapidly.Todate,some 

strains of A.baumannii have become almost resistant 

to all currently available antibacterial agents and thus, 

empirical treatment choices are extremely limited 

(6).Therefore this study was plan to assess the 

antimicrobial resistance pattern of A.baumannii 

isolates from our tertiary care center. 

 

AIM 

This study was aimed to assess the antibiotics 

resistance pattern ofA.baumaaniiisolated from various 
clinical samples. 

 

MATERIAL & METHODS 

Study Design &Duration: It was a cross sectional 

study conducted over period of two year from a 

tertiary care hospital of Central India. 
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Source of Organism: Acinetobacterbaumanii isolated 

from all samples in our Bacteriology laboratory  

during study period,  like blood , Urine, Sputum, 

Tracheal secretion, Pus, Pleural fluid, Biopsy 

material,CSF etc were included in the study . 

 

Study center: Study was conducted in Department of 

Microbiology of Mahatma Gandhi Institute of 

Medical Sciences, Sevagram (MS). 

 

Procedure: All samples were inoculated on Blood 

agar and MacConckey agar and incubated at 37oC for 

24 hrs. Culture growth was examined after 24 and 

48hrs and Isolation and identification of 

Acinetobacerbaumanniiwas done using, Colony 

morphology, Gram staining morphology, Motility 

testing and standard biochemical tests.  Antimicrobial 
sensitivity testing of isolates was done using Kirby 

Bauer disc diffusion method as per CLSI M100 2009 

guidelines. 

 

RESULT AND DISCUSSION 

Infection due to Acinetobacter baumannii is a major 

challenge within the health care facilities and the 

community in general due to their high drug 

resistance even to the high potent drugs such as 

carbapenems.Due to the indiscriminate use of broad-

spectrum antibiotics by people, we are witnessing 
high antibiotic resistance caused by this bacterium the 

proliferation of multiple antibiotic resistance genes. 

Various studies have shown that Acinetobacter 

baumannii is resistant to most Beta-lactam antibiotics 

and Quinolones, and its resistance to 

Aminoglycosides is increasing (7). 

In our study most of the A.baumanniiwere isolated 

from Pus(32.31%)(Table-3) as also reportedby Preeti 

et al(8) (29%). SureshJoshi et al(2) thoughreported 

maximum isolationfrom urinary 

specimens(30.6%)followedby that from   pus (27.5%)   

stated that statistically most significant isolation was 
from pus. Rubina lone et al(9)reported maximum 

isolation from 

urinaryspecimens(39.64%)followedbypus(29.45%),w

hereasK.K.lahirietal(10) reported maximum 

number(51.97%) of isolation from urine samples 

followed by that froms putum (12.5%) (Table-1). 

In our study, the most effective antibiotics used 

against Acinetobacterbaumannii were Netilmycin and 

Imipenem/Mropenem, which had 65.9% and 74.8%% 

sensitivity, respectively, while the highest resistance 

was  found for Cephalosporin group of antibiotics i.e 
59.3% for Ceftriaxone, Ceftazidim and Ceftazidime. 

(Table-2) Goudarazi et al (4) studied susceptibility 

pattern of 221 clinical and 22 environmental isolates 

of A.baumannii and found rate of resistance to 

majority of commonly used antibiotics were more 

than 90%. Similar findings were reported by Yan et 

al, Aimsaad et al and Vahdani et al (11-13). 

Carbapenem was used as a last resort of treatment 

against most of the multidrug resistant organism but 

resistance to these antibiotics is considerably 

increasing.In our study we have found 30.9% 

resistance toimipenem and Meropenemthat is 

comparable to study byBoroumand et al (14) who 

reported 24.6% resistance to Imipenem in their 
study.However a study by Faizbadi (15) from Iran 

reported 50.9% resistance to Imipenem among 

A.baumannii.Shali et al (16) from their study on 

A.baumannii  reported highest resistance 

agaistAmpicillin (100%) while the lowest resistance  

to Imipenem (57.1%). A Very high resistance for 

Imipenem was reported by Goudarzi et al (4) i.e. 

91.5% could be because of indiscriminate use of 

Antibiotic in their region.  

Michael A. et al(17) high levels of resistance were 

observed for ceftazidime (75.9%), ciprofloxacin 

(64.4%), cefotaxime (90.8%), cotrimoxazole (70.1%), 
and meropenem (59.8%).  Amongst third-generation 

cephalosporin in the present study, 59.3% of the 

isolates were resistant to ceftazidime. This is lower 

than reported by studies in China and Egypt which 

reported resistance levels of 83.98% and 89.0%, 

respectively. 

In the present study, 57.7% of the isolates were 

resistant to ciprofloxacin. This is consistent with other 

studies in India (64.0%) and South Africa (65%)(18-

19). Whilst, higher prevalence are reported in Egypt 

(88.8%) and Brazil (80%) (20-21), The prevalence 
rate of carbapenem resistance 

in Acinetobacterbaumannii has been found to vary 

from one country to another (22-23).In the present 

study, 30.9% Acinetobacter isolates were resistant to 

carbapenem (Imipenem&meropenem). This is lower 

than the previous studies in Ghana (66%), Pakistan 

(58.9%) and Nigeria (63.6%) (24-26). Whilst, studies 

by Hussein et al., (27) and Ren et al., (28) have 

reported carbapenem (imipenem) resistance of 

58.26% in Iraq and 66% in China. Morfin-Otero et al., 

(29) and Rajput &Naik(30) in Mexico and India have 

reported a highercarbapenem (imipenem) resistance 
prevalence of 48% and 48.57%, respectively. The 

high resistance to meropenem may be due to the 

intrinsic ability of Acinetobacter to quickly utilize the 

efflux pumping mechanism or the capacity to acquire 

resistant determinants from the environment in 

response to selective pressure (31). 

The high antibiotic resistance of this bacterium is 

associated with the proliferation of multipleantibiotic 

resistance genes. Various studies have shownthat 

Acinetobacter baumannii is resistant to most 

Betalactamantibiotics and Quinolones, and its 
resistance to 

Aminoglycosides is increasing. On comparing 

antimicrobial sensitivity of A.baumannii in relation of 

Carbapenem sensitivity we have found a higher 

resistance to commonly used antimicrobial among 

A.baumanni which were found resistant to 

Carbapenem(Table-3). 

Similar findings were also reported by byHarsha et al 

that all Carbapenem resistant isolates of Acinetobacter 
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were resistant to piperacillin (PI), piperacillin + 

tazobactam (PIT), ciprofloxacin (CIP), ceftazidime 

(CAZ), cefepime (CPM) (32). 

In a study by Durgesh Gopalrao all carbapenem 

resistant isolates of Acinetobacter were found 
resistant to Ampicillin, Piperacillin, 

Piperacillin/Tazobactam, Cefazolin, Cephalothin, 

Cefoperazone, Cefotaxime, Ceftriaxone, Ceftazidime, 

Ceftazidime/Clavulanic acid and cefepime. In his 

study Sensitivity to Amikacin was 77.84% and 28.4% 

among carbapenem sensitive  and Carbapenem 

resistant isolates  where as we have found 58.7% and 

15.8% sensitivity for same. Sensitivity to Amikacin 

was 65.72% and 14.3% among carbapenemsensitive 

and Carbapenem resistant isolates where as we have 

found 57.6% and 17.6% sensitivity for same. (33) 

The imipenem-resistant isolates also show resistance 

to other groups of antibiotics, which is a unique 

problem with MBLs that show a broad-spectrum 
resistance profile. The genes encoding MBLs are 

often procured by class 1 (sometimes class 3) 

integrons. Other gene cassettes within the integrons 

confer resistance to other antibiotics such as 

fluoroquinolones, aminoglycosides and co-

trimoxazole. Integrons are, in turn, embedded in 

transposons, resulting in a highly transmissible 

genetic apparatus that can be transferred between 

bacteria. (34) 

 

Table-1 Sample wise distribution of A.baumannii (n=130) 

Sample Total sample received No. of isolates (%) 

Pus (wound discharge) 3016 42(32.31) 

Blood 6996 21(16.15) 

CSF 1487 14(10.77) 

Tracheal aspirate 375 14(10.77) 

Urine 15292 13(10.0) 

Drain 277 8(6.15) 

Ascitic fluid 449 5(3.84) 

Cervical swab 3895 5(3.84) 

Pleural fluid 611 3(2.30) 

Sputum 649 3(2.30) 

Biopsy 193 2(1.53) 

Total 33240 130 

 

Table-2 Sensitivity Profile of Acinetobacter baumannii (n=130) 

 

Sensitive Resistant 

Antibiotic Number % Number % 

Amikacin 53 43.1 70 56.9 

Ceftazidime 50 40.7 73 59.3 

Ceftriaxone 50 40.7 73 59.3 

Cefpirome 52 42.3 71 57.7 

Cefotaxime 50 40.7 73 59.3 

Netilmycin 81 65.9 42 34.1 

Ciprofloxacin 52 42.3 71 57.7 

Imipenem 92 74.8 38 30.9 

Meropenem 92 74.8 38 30.9 

 

Table-3 Antimicrobial sensitivity of Acinetobacter baumannii in relation to Carbapenem sensitivity 

Antibiotic Carbapenem Resistant (n=38) Carbapenem Sensitive (n=92) 

 

Number of sensitive Isolates % Number of sensitive Isolates % 

Amikacin 6 15.8 54 58.7 

Ceftazidime 5 13.2 52 56.5 

Ceftriaxone 5 13.2 52 56.5 

Cefotaxime 6 15.8 53 57.6 

Cefpirome 5 13.2 52 56.5 

Netilmycin 18 47.4 70 76.1 

Ciprofloxacin 6 17.6 53 57.6 

 

CONCLUSION 

Antibiotic resistance is increasing and there is a need 

for active surveillance to detect antimicrobial 

resistance towards commonly used antbiotic against 

A.baumannii. It will help in adopting appropriate 

measure to timely control the spread of resistance. 

Strict infection control practices are required to 

control the development of drug resistance, reducing 

patient stay to hospital and and minimizing cost of 

treatment. Carbapenems is last resort to treat MDR 
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pathogen and therefore it should be used judiciously. 

To prevent spread of drug resistance effective 

antibiotics should be used as per the antibiotic-

sensitivity report.  

 

REFERENCES 
1. Peleg AY, Seifert H, Paterson DL. 

Acinetobacterbaumannii: Emergence of a Successful 
Pathogen. ClinMicrobiol Rev. 2008;21(3):538-582. 

2. Joshi Suresh GLG, SatputeMeenakshi G, 
TelangNilima V, GholeVikram S, Niphadkar Krishna 
B. Clinical and demographic features of infection 
caused by Acinetobacter species. Indian J Med Sci. 
2006;60(9):351-360. 

3. Buxton AE, Anderson RL, Werdegard D, Atlas E. 

Nosocomial respiratory tract infection and colonization 
with Acinetobactercalcoaceticus: epidemiologic 
characteristics. Am J Med. 1978;65:507-513. 

4. Castle M, Tenney JH, Weinstein MP, Eickhoff TC. 
Outbreak of multiply resistant Acinetobacter in a 
surgical intensive care unit: epidemiology and control. 
Heart Lung. 1978;7(5):641-644. 

5. Cefai C, Richards J, Gould FK, McPeake P. An 

outbreak of Acinetobacter respiratory tract infection 
resulting from incomplete disinfection of ventilatory 
equipment. J Hosp Infect. 1990;15(2):177-182. 

6. Goudarzi H, Douraghi M, Ghalavand Z, Goudarzi M. 
Assessment of antibiotic resistance pattern in 
Acinetobacterbaumannii carrying blaOXA type genes 
isolated from hospitalized patients. Novelty in 
Biomedicine. 2013;1:54-56. 

7. Tashkan BB, Niakan M, Khaledi M, Afkhami H, 
Sameni F, Bakhti S, Mirnejad R. Antibiotic resistance 
assessment of Acinetobacterbaumannii isolates from 
Tehran hospitals due to the presence of efflux pumps 
encoding genes (adeA and adeS genes) by molecular 
method. BMC Res Notes. 2020;13:543. doi: 
10.1186/s13104-020-05387-6. 

8. Mindolli PB, Vishwanath G, Hanumanthappa AR. 
Identification and speciation of Acinetobacter and their 

antimicrobial susceptibility testing. Al Ameen J Med 
Sci. 2010;3(4):345-349. 

9. Lone R, Shah A, Kadri SM, Lone S, Faisal S. 
Nosocomial multi-drug-resistant Acinetobacter 
infections: Clinical findings, risk factors and 
demographic characteristics. Bangladesh J Med 
Microbiol. 2009;03(01):34-38. 

10. Lahiri KK, Mani NS, Purai SS. Acinetobacterspp as 

nosocomial pathogen: Clinical significance and 
antimicrobial sensitivity. MJAFI. 2004;60:7-10. 

11. Yan ZQ, Shen DX, Cao JR, Chen R, Wei X, Liu LP, et 
al. Susceptibility patterns and molecular epidemiology 
of multi-drug-resistant Acinetobacterbaumannii strains 
from three military hospitals in China. Int J Antimicrob 
Agents. 2010;35(3):269-273. 

12. Aimsaad L, Diraphat P, Utrarachkij F, Thunyaharn S, 

Samakoses R, Siripanichgon K. Epidemiological 
characteristics of Acinetobacterbaumannii infections at 
Phramongkutklao Hospital. J Med Assoc Thai. 
2009;92Suppl 7:164-172. 

13. Vahdani P, Yaghoubi T, Aminzadeh Z. Hospital 
acquired antibiotic-resistant Acinetobacterbaumannii 
infections in a 400-bed hospital in Tehran, Iran. Int J 
Prev Med. 2011;2(3):127-130. 

14. Boroumand MA, et al. Evaluation of antimicrobial 
resistance of Acinetobacterbaumannii to imipenem, 

ciprofloxacin, and ceftazidime using ETest. Iran J 
Public Health. 2009;38(2):130-133. 

15. Feizabadi MM, Fathollahzadeh B, Taherikalani M, 
Rasoolinejad M, Sadeghifard N, Aligholi M, et al. 
Antimicrobial susceptibility patterns and distribution 

of blaOXA genes among Acinetobacter spp. isolated 
from patients at Tehran hospitals. Jpn J Infect Dis. 
2008;61(4):274-278. 

16. Shali AK. Identification of multidrug-resistant genes in 
Acinetobacterbaumannii in Sulaimani City-Kurdistan 
Regional Government of Iraq. Asian J Med Sci. 
2012;4(5):179-183. 

17. Michael A. Metallo-beta-lactamase-producing 

Acinetobacter spp. from clinical isolates at a tertiary 
care hospital in Ghana. Biomed Res Int. 2020; Article 
ID 3852419. doi: 10.1155/2020/3852419. 

18. Mohanty S, Maurya V, Gaind R, Deb M. Phenotypic 
characterization and colistin susceptibilities of 
carbapenem-resistant Pseudomonas aeruginosa and 
Acinetobacter spp. J Infect DevCtries. 2013;7(11):880-
887. 

19. Kock MM, Bellomo AN, Storm N, Ehlers MM. 
Prevalence of carbapenem resistance genes in 
Acinetobacterbaumannii isolated from clinical 
specimens obtained from an academic hospital in 
South Africa. S Afr J Epidemiol Infect. 2015;28(1):28-
32. 

20. Cereda RF, Azevedo HD, Girardello R, Xavier DE, 
Gales AC, INVITA-A-CEFTO Brazilian Study Group. 

Antimicrobial activity of ceftobiprole against gram-
negative and gram-positive pathogens: results from 
INVITA-A-CEFTO Brazilian study. Braz J Infect Dis. 
2011;15(4):339-348. 

21. El-Din RA, El-Bassat H, El-Mohamedy H. Prevalence 
of metallo-beta-lactamase producers among 
carbapenem-resistant Acinetobacterbaumannii strains 
isolated from diabetic foot ulcers. Afr J Microbiol Res. 
2015;8(5):1580-1585. 

22. Bonnin RA, Rotimi VO, AlHubailet R, et al. Wide 
dissemination of GES-type carbapenemases in 
Acinetobacterbaumannii isolates in Kuwait. 
Antimicrob Agents Chemother. 2012;57(1):183-188. 

23. Fonseca E, Scheidegger F, Freitas FS, Cipriano R, 
Vicente AC. Carbapenem-resistant 
Acinetobacterbaumannii from Brazil: role of carO 
alleles expression and blaOXA-23 gene. BMC 

Microbiol. 2013;13:245. 
24. Codjoe FS, Donkor ES, Smith TJ, Miller K. 

Phenotypic and genotypic characterization of 
carbapenem-resistant gram-negative bacilli pathogens 
from hospitals in Ghana. Microb Drug Resist. 
2019;25(10):1449-1457. 

25. Sohail M, Rashid A, Aslam B, et al. Antimicrobial 
susceptibility of Acinetobacter clinical isolates and 

emerging antibiogram trends for nosocomial infection 
management. Rev Soc Bras Med Trop. 
2016;49(3):300-304. 

26. Odewale G, Adefioye OJ, Ojo J, Adewumi FA, Olowe 
OA. Multidrug resistance of Acinetobacterbaumannii 
in LadokeAkintola University Teaching Hospital, 
Osogbo, Nigeria. Eur J MicrobiolImmunol. 
2016;6(3):238-243. 

27. Hussein HN, Al-Mathkhury JF, Sabbah AM. 
Imipenem-resistant Acinetobacterbaumannii isolated 
from patients and hospital environment in Baghdad. 
Iraqi J Sci. 2013;55(4):803-812. 



International Journal of Life Sciences, Biotechnology and Pharma Research Vol. 13, No. 5, May 2024                    Online ISSN: 2250-3137 

                                                                                                                                                                                        Print ISSN: 2977-0122 

423 
©2024Int. J. LifeSci.Biotechnol.Pharma.Res. 

28. Ren G, Zhou M, Ding N, Li Q. Analysis on 
distribution features and drug resistance of clinically 
isolated Acinetobacterbaumannii. ExpTher Med. 
2016;12(3):1715-1718. 

29. Morfín-Otero R, Alcántar-Curiel MD, Rocha MJ, et al. 

Acinetobacterbaumannii infections in a tertiary care 
hospital in Mexico over the past 13 years. 
Chemotherapy. 2013;59(1):57-65. 

30. Rajput VB, Naik JP. Carbapenem resistance in gram-
negative bacilli isolates from respiratory tract samples 
of patients in intensive care units. World J Pharm Res. 
2015;4(5):2495-2505. 

31. Kempf M, Rolain JM. Emergence of resistance to 

carbapenems in Acinetobacterbaumannii in Europe: 

clinical impact and therapeutic options. Int J 
Antimicrob Agents. 2012;39(2):105-114. 

32. Patil H, Mohite S, Patil V. Metallo-beta-lactamase-
producing multidrug-resistant Acinetobacter isolates in 
patients with ventilator-associated pneumonia. J Nat 

SciBiol Med. 2021;12(1). doi: 10.4103/0976-
9668.287156. 

33. Deshmukh DG, Damle AS, Bajaj JK, Bhakre JB, 
Patwardhan NS. Metallo-beta-lactamase-producing 
clinical isolates from patients of a tertiary care hospital. 
J Lab Physicians. 2011;3(2):93-97. 
doi: 10.4103/0974-2727.86841 

34. Walsh TR, Toleman MA, Poirel L, Nordmann P. 

Metallo-ß-lactamases: the quiet before the storm? 
ClinMicrobiol Rev 2005;18:306-25 

 

 

 

https://doi.org/10.4103%2F0974-2727.86841

