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INTRODUCTION  

Acinetobacter species are Gram negative non-

fermentative bacteria commonly present in soil and 

water as free living saprophytes.  They are isolated as 

commensals from skin and throat.It’s most important 

representative is Acinetobacter baumannii and  other  

species  such  as  Acinetobacter lwoffii,  

 

Acinetobacter  haemolyticus  and  Acinetobacter  

johnsonii are rarely isolated from patients.1 Their 

taxonomy has undergone several modifications, and it 

is only recently that their harmful role has come to 

light.  A significant nosocomial pathogen that has been 

linked to hospital infection outbreaks is Acinctobacter. 

Moreover, most of those outbreaks were caused by 

multi-drug resistant (MDR) strains of this organism.   
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ABSTRACT 

Background: Acinetobacter species are  Gram  negative,  non-fermentative  bacteria commonly  present  in  soil  and  water  as  

free  living  saprophytes.  They are isolated as commensals from skin and throat.  Acinetobacter  has  emerged  as  an important  

nosocomial  pathogen  involved  in  outbreaks  of  hospital  infections  in hospitalized  patients  like  septicaemia,  pneumonia,  

wound  sepsis,  endocarditis, meningitis  and  urinary  tract  infections.  Moreover,  most  of  those  outbreaks  were caused  by  

multi-drug  resistant  (MDR)  strains  of  this  organisms.  

  

Material and Methods: Various samples like  blood,  urine,  swab,  cerebro-spinal  fluid  (CSF), pleural  fluid,  body  fluid,  pus,  

catheter  tip  were  taken  from  clinically  suspected cases  for  culture  and antimicrobial  sensitivity  testing.  A total of 164 

Acinetobacter species.  were  isolated  from  these  samples,  which  were  included  in this  study.   

 

Results: Out of 6555 culture positive isolates, 164 (2.50%) were Acinetobacter species.  Out  of  total  164  isolates,  77%  (126 

isolates)   were  Acinetobacter  baumannii  and   23% (38 isolates)  were  Acinetobacter   lwoffii.  The rate  of  isolation  of  

Acinetobacter  was  more  in  males  (58%)  &  in  infants (25%).   Highest  number of  Acinetobacter  species  were  isolated  from  

the  blood (30%)  &  from  the  Extramural-NICU  (24%).   Acinetobacter  isolates  from  various  samples  other  than  urine  

samples  show  highest  sensitivity  to  colistin (100%)  &  for  urine  samples,  sensitivity  to  cotrimoxazole,  cefotaxime, 

cefuroxime,   levofloxacin  and  doxycycline  was  25%.  The prevalence of Acinetobacter  spp  in  the  present  study  is  2.50%.  

Conclusions: To prevent the spread  of  the  resistant  bacteria,  it  is  critically  important  to  have  strict  antibiotic  policies  while  

surveillance  programmes  for  multidrug  resistant organisms  and  infection  control  procedures  need  to  be  implemented. 
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Acinetobacter has the capacity to endure over a long 

time period of time on hospital equipments, therefore 

making multidrug-resistant Acinetobacter infection, a 

great problem in hospital settings.2  

The commonplace organism has been found in hospital 

environments, on staff members, or on colonized or 

infected patients (Hand carriage).3 Acinetobacter 

species are resistant to many antibiotics because of low 

permeability of   it’s outer cell membrane and 

constitutive expression of certain efflux pump.  It can 

accumulate components of resistance mechanism 

encoded on plasmid, integrons & transposons in 

hospital setting associated with high antibiotic 

consumption.4 

Because of these organisms' unclear taxonomic 

position, many physicians and microbiologists 

continue to underestimate the importance of multi-drug 

resistant Acinetobacter infections, despite their 

growing significance and frequency. Very few studies 

on Acinetobacter species have been published in India; 

nevertheless, given their growing significance in 

nosocomial infections, further research is necessary in 

this region of the world.5 Studies regarding 

Acinetobacter pathogen role in various countries have 

illustrated that the most frequent    are urinary and 

tracheo-bronchial.  A. baumannii is the second most 

commonly isolated non-fermenting germ, after 

Pseudomonas spp.6,7,8 

The treatment of infections caused by Acinetobacter 

species.  can be difficult because it has intrinsic 

resistance to certain antibiotics and can acquire 

resistance to many others.  During the last decade, 

nosocomial infections caused by multi-drug resistant 

A.baumannii  have  been  reported.  For the multi-

resistant strains of Acinetobacter species.  Imipenem 

and Meropenem are considered the most effective 

antimicrobial agents.  Carbapenems  are  better  against  

Acinetobacter  than  most  other  antibiotics,  but  

carbapenemases  have  begun  to  emerge  in  the 

genus.6,9,10  Many  studies  have demonstrated  that  

microbes are vulnerable to sulbactam.  The drugs with 

sulbactam are indicated in the therapy of severe 

infections produced by Acinctobacter species.11 

In the present study, an attempt is made to know the 

prevalence of Acinetobacter species. in various 

samples and also to determine their antimicrobial 

susceptibility. 

 

MATERIAL AND METHODS 

 

This descriptive-cross sectional study was 

conducted over a period of 10 months from 

December-2021 to September-2022 in the 

Department of Microbiology in Medical College 

Baroda & SSG Hospital, Vadodara, Gujarat, India.  

The study population comprised of all clinically 

suspected indoor and outdoor patients. Various clinical 

samples like blood,  pus  and  wound swabs,  urine , 

body  fluids,  sputum,  endotracheal  tube  and  

secretions  were collected  from  the  indoor  and  

outdoor  patients  under  aseptic  condition  in sterile  

containers  and  sent  to  the  Microbiology  laboratory  

for  culture  and sensitivity  testing  along  with  the  

requisition  forms  filled  with  relevant  clinical  

details  of  patients.19,069 samples were received 

and analyzed at the Medical College Baroda 

Diagnostic Laboratory, Department of 

Microbiology, during this time. 

 

A total of 164 Acinetobacter species were isolated 

from these samples, which were included in this 

study.  Every one of these samples was handled in 

accordance with standard   clinical   laboratory   

practices on respective agar plates and incubated 

aerobically at 37°C in incubator and inoculated blood 

agar and chocolate agar plates were incubated in candle 

jar for overnight (18-24hours).  Blood specimens 

incubated overnight at 37°C for 18-24 hours after the early 

subculture was put up in incubator were sub cultured 

on respective agar plates.  If early subculture showed 

no growth, then   all   blood samples were further 

incubated in incubator at 37°C for 3 consecutive 

subculture. Blood specimens which received in automated 

blood culture bottle (BACTEC) is placed into the system 

location.  Any blood culture bottle with red alert/flag in the 

instrument within 24-28 hours after insertion is consider 

Positive and manual subculture was done on respective 

agar plates and incubated.  Any blood culture bottle with 

Green alert/ No flag within 5 days of insertion in instrument 

is consider negative for bacterial growth and reported 

Negative.  On day 02, all inoculated plates were assessed 

for the colony morphology of the culture isolates under 

investigation, specifically Acinetobacter spp. The 

isolates that were non-lactose fermenting and exhibited 

an alkaline change (K/K) reaction in triple sugar iron 

agar media were tentatively classified as non-fermenting 

Gram-negative bacilli (NFGNB), which were 

subsequently identified using established protocols and 

biochemical tests, like gram staining, motility, indole 

test, citrate test, TSI test, MR-VP test, arginine 

decarboxylase test, nitrate reduction test, cytochrome 

oxidase test, oxidat ive fermentat ive tes t .  1 , 1 2  
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Antimicrobial susceptibility of all the isolates was 

performed by the disc-diffusion (Modified-Kirby  

Bauer  disc  diffusion  method)  according to  CLSIs  

guidelines (CLSI  M100)14.  The following antibiotics 

were tested by disc diffusion method, gentamicin (10 

µg), levofloxacin (5 µg), meropen (10µg), cefepime 

(30µg), ceftriaxone (30µg), cotrimoxazole 

(1.25/23.75µg), piperacillin+tazobactum (100/10µg), 

doxycycline (30 µg).  Colistin MIC was detected by 

using E strip test. For reference following quality 

control strains were used ATCC Acinetobacter 

baumannii 19606 and ATCC Acinetobacter lwoffii 

15309.13,14   

The diameter of the inhibitory zone of growth 

was measured using millimeter scale or 

calipers. The zone size was compared with 

CLSI guideline and interpreted as per Clinical 

laboratory standard institute (CLSI) guidelines .13           
 

 

     
Figure-1: Acinetobacter species colony on 

Macconkey agar 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure-2: Gram stain of Acinetobacter species. 

 

 

 

 

Figure-3: Antibiotic sensitivity test of Acinetobacter 

species 

 

 

Table-1: Zone diameter interpretive standards for 

Acinetobacter species.14 

 

 

 

 

 

 

 

Antimicrobial 

agent 

   Disc 

contain 

         Zone interpretation 

Sensiti

ve 

Intermedi

ate 

Resista

nt 

Gentamicin 10 µg ≥15 13-14 ≤12 

Levofloxacin 5 µg ≥17 14-16 ≤13 

Meropenem 10 µg ≥18 15-17 ≤14 

Cefepime 30 µg ≥18 15-17 ≤14 

Ceftriaxone 30 µg ≥21 14-20 ≤13 

Cotrimoxazole 1.25/23.7

5 µg 

≥16 11-15 ≤10 

Piperacillin+ 

Tazobactum 

100/10 

µg 

≥21 18-20 ≤17 

Doxycycline 30 µg ≥13 10-12 ≤9 

Colistin MIC 0.016-

256 

µg/ml  

 ≤2 ≥4 
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RESULTS 

In the current investigation the total 19069 clinical 

specimens were processed in the Microbiology 

laboratory of Medical College Baroda & S.S.G 

Hospital, Vadodara during the study period of 

December 2021 to September 2022.  Out of which, 

6555 culture positive isolates were obtained. Out of 

6555 culture positive isolates, 164 were Acinetobacter 

species. Thus prevalence of Acinetobacter species in 

the present study is 2.50%. 

 

 

 

 
Chart-1: Number of Acinetobacter species.  Isolates 

among culture positive isolates 

 

Table-2: Acinetobacter baumannii and 

Acinetobacter lwoffii Isolation 

Species 

Total  

number of 

isolates 

Percentage                         

(n=164) 

Acinetobacter  

baumannii 

126 77% 

Acinetobacter 

lwoffii 

38 23% 

 

Out of total 164 isolates, 77% (126 isolates) were 

Acinetobacter  baumannii  and 23%  (38 isolates)  were  

Acinetobacter  lwoffii. 

 

 

 

 Chart-2: Distribution of Acinetobacter species 

within different age groups 

 

In present study, majority of the Acinetobacter species 

were   isolated from infants (25%) followed by age 

group of 1-10 years (20%), 21-30 years (13%), 11-20 

years (11%) followed by other age groups. 

 

Table-3: Patient distribution according to gender 

with Acinetobacter isolates 

 

The rate of isolation of Acinetobacter  spp  was  more  

in  male  (58%)  than female (42%). 

 

 
 

Chart-3: Ward wise distribution of Acinetobacter 

species isolates 
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Maximum species of Acinetobacter identified from the 

Extramural-NICU (24%) followed by pediatric ICU 

(17%), medicine & surgical wards (13%), pediatric 

ward (10%), TB ward (7%), MICU (5%), SICU (3%) 

followed by others.  In present study maximum number 

of Acinetobacter species isolated from Intensive Care 

Units (51%). 

The majority of Acinetobacter species that were 

identified for this study came from the blood (30%) 

followed by CSF & pus (18%), sputum (11%) followed 

by other specimens. 

 
 
 

 
Chart-4: Distribution of Acinetobacter species among various types of specimens 

 

 

Chart-5:  Pattern of susceptibility for Acinetobacter species isolates to different antibiotics
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In present study, Acinetobacter isolates from various 

samples other than Urine samples show highest 

sensitivity to Colistin MIC (100%) followed by 

gentamicin (42%), doxycycline (39%), cefepime 

(38%) ,meropenem & iperacillin + tazobactum (32%), 

levofloxacin (29%) & ceftriaxone (19%). 

 

 
 

Chart-6: Pattern of susceptibility for Acinetobacter 

species isolates to different antibiotics 

 

In present study, Acinetobacter isolates from urine 

samples show sensitivity to co-trimoxazole, 

cefotaxime, cefuroxime, levofloxacin and doxycycline 

(25%) & 100% resistances to nitrofurantoin and 

nalidixic acid. 
 

DISCUSSION 

During routine clinical microbiology work in most 

laboratories, non-fermentative Gram negative bacilli 

other than Pseudomonas aeruginosa are not taken 

seriously as a pathogen They are written off as 

pollutants and not sought out for identification.15 We 

started our investigation since we frequently came 

across NFGNB isolates in a variety of clinical 

samples based on conventional criteria, 

Acinetobacter spp. were identified from these 

isolates.12 Out of the total 164 cases, 77% of isolates 

were of Acinetobacter baumannii and only 23% 

isolates were Acinetobacter lwoffii which was in 

agreement with the findings of the studies by  Saha  S 

et al 16, Gupta N et al17,Kamble R et al 
18,Shridhar S  et al19 & Suryawanshi et al20 

which  shows  Acinetobacter baumannii was 

the isolate with the greatest number.  

 

 In this study, majority of the Acinetobacter species 

were discovered in infants (25%) followed by age 

group of 1-10 years (20%) followed by   age group of 

21-30 years (13%) which was differ from Kamble R et 

al18 &  Saha S et al16,  Lone R et al21 &  Tadvi  J et al22.  

Different Acinetobacter species were discovered in 0-

10 years (29%) & 41-60 years (33%) & >60 years 

(38.4%),1-10 years (33.69%) respectively. 

 

In present study, the rate of isolation of Acinetobacter 

was more in males (58%) than female (42%).  In  

Kamble R et al18 &  Pandya N et al25  similar result  

found  that  isolation  rate  was  higher  in  male  (63% 

& 69% respectively).  In Kaur R et al23 study &  Saha 

S et al16  &  Rebic V et al24  isolation   rate   was 

higher  in  female  which  was  67% & 53% & 50% 

respectively. The majority of Acinetobacter species 

that were identified for this study came from 

 the blood (30%) which was similar to the Kamble R 

et al18 & McCraken M et al26 study. In Kaur R et 

al 23 study & Saha S et al16. The greatest amount of 

Acinetobacter species were found in isolation from the 

urine 26% and 32% respectively while in Mindolli PB 

et al 27, Acinetobacter species with the greatest number 

of isolations came from the pus samples. In Dent LL 

et al 28 study several Acinetobacter species were 

found to be isolated from the sputum (31%). The 

present study shows that the strains were sensitive to 

gentamicin (42%) which was lower than Saha S et 

al16(79%) & Kaur R et al23(52%). 

Sensitivity to levofloxacin in present study was 29% 

which was lower than Saha S et al16(56%) & Kaur R et 

al23(33%). 

Sensitivity pattern for meropenam was 68% in 

present study which was higher than study done by 

Kamble R et al18 (45%) and Kaur R et al23 (44%), 

lower than Saha S et al16 (70%). In present study 

sensitivity of piperacillin-tazobactam was 32 % 

which was lower than study done by Kamble R et al 
18 (54%), Saha S et al16 (49%) & Kaur R et al23 

(34%). In present study Acinetobacter spp  

100% sensitive to colistin which was similar to 
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other three study Kamble R et al18,Saha S et al16 & 

Kaur R et al.23 Colistin/ polymyxin B & 

tigecyclin need to use cautiously to prevent 

resistance development against them as they 

are reserved antibiotic.  

The major limitations of this study are:  

1) Ideal method for colistin MIC is broth micro-

dilution which was not carried out in this study. 

2) Molecular techniques were not performed to 

differentiate the various species of    

Acinetobacter. 

 

CONCLUSIONS 

 
Every day, the number of isolates resistant to multiple 

drugs rises, due to indiscriminate use of these 

antibiotics in healthcare settings. The best course of 

action is to minimize and limit the use of antimicrobials 

to only those circumstances in which they are justified, 

at the right dose, and for the right amount of time. 

Traditional typing methods like phenotyping and 

antibiogram typing have an advantage over 

genotyping as they are readily available in all clinical 

microbiology laboratories. Simple identification 

schemes and antimicrobial susceptibility testing 

provide a cost effective approach for typing 

Acinetobacter spp.  Although above systems have 

certain limitations when compared to molecular 

methodologies, the distinction between resistant and 

susceptible Acinetobacters at least, is useful for 

effective clinical management the illness brought on by 

this group of organisms.  

The genus Acinetobacter is becoming increasingly 

important as a human pathogen due to its high 

potential for developing antibiotic resistance, which 

gives it a significant selective advantage in 

environments where antibiotics are widely and 

heavily used, particularly in relation to hospital 

environments and nosocomial infections. This is 

impressively demonstrated by the overall infections 

caused by Acinetobacter spp. To prevent the spread 

of the resistant bacteria, it is critically important to have 

strict antibiotic policies while surveillance 

programmes for multidrug resistant organisms and 

infection control procedures need to be implemented. 

In the meantime, it is desirable that the pattern of 

antibiotic susceptibility of bacterial pathogens like 

Acinetobacter spp. in specialist clinical units should be 

regularly observed and the findings promptly 

communicated to clinicians in order to reduce 

resistance. The solution can be planned by continuous 

efforts of microbiologist, clinician, pharmacist and 

community to promote greater understanding of this 

problem. Frequent hand washing to prevent spread of 

organism should be encouraged. Better surgical and 

medical care should be provided to patients during 

hospital stay. 

REFERENCES 

1. Winn W, Allen S, Janda W, Koneman E, Procop G, 

Schreckenberger P, et al. Koneman's color atlas 

and textbook of diagnostic microbiology. 6th ed. 

Non-fermenting Gram-negative bacilli. USA: 

Lippincott Williams and Wilkins Company; 2006. 

p. 305-91. 

 

2. Liu WL, Liang HW, Lee MF, Lin HL, Lin YH, 

Chen CC, et al. The impact of inadequate terminal 

disinfection on an outbreak of imipenem-resistant 

Acinetobacter baumannii in an intensive care unit. 

PLoS One. 2014 Sep 25;9(9):107975. 

 

3. Bergogne-Berezin E. Acinetobacter spp., 

saprophytic organisms of increasing pathogenic 

importance. Zentralbl Bakteriol. 1994 Nov 

1;281(4):389-405. 

 

4. Eliopoulos GM, Maragakis LL, Perl TM. 

Acinetobacter baumannii: epidemiology, 

antimicrobial resistance, and treatment options. 

Clin Infect Dis. 2008 Apr 15;46(8):1254-63. 

 

5. Prashanth K, Badrinath S. Simplified phenotypic 

tests for identification of Acinetobacter spp. and 

their antimicrobial susceptibility status. J Med 

Microbiol. 2000 Sep 1;49(9):773-8. 

 

6. Hartzell JD, Kim AS, Kortepeter MG, Moran KA. 

Acinetobacter pneumonia: a review. Medscape 

Gen Med. 2007;9(3):4. 

 

7. Luna CM, Aruj PK. Nosocomial Acinetobacter 

pneumonia. Respirology. 2007;12(6):787-91. 

 

8. Gautam V, Singhal L, Ray P. Burkholderia cepacia 

complex: beyond Pseudomonas and Acinetobacter. 

Indian J Med Microbiol. 2011 Jan 1;29(1):4-12. 

 

9. Hsueh PR, Teng LJ, Chen CY, Chen WH, Ho SW, 

Luh KT. Pandrug-resistant Acinetobacter 

baumannii causing nosocomial infections in a 

university hospital, Taiwan. Emerg Infect Dis. 

2002 Aug;8(8):827. 

 



116 
 

10. Lahiri KK, Mani NS, Purai SS. Acinetobacter spp. 

as nosocomial pathogens: clinical significance and 

antimicrobial sensitivity. Med J Armed Forces 

India. 2004 Jan 1;60(1):7-10. 

 

11. Levin AS. Multiresistant Acinetobacter infections: 

a role for sulbactam combinations in overcoming 

an emerging worldwide problem. Clin Microbiol 

Infect. 2002 Mar 1;8(3):144-53. 

 

12. Tille P. Bailey & Scott's diagnostic microbiology. 

13th ed. Mosby Elsevier; 2013. 

 

13. Lalitha MK. Manual on antimicrobial 

susceptibility testing. Performance standards for 

antimicrobial testing: Twelfth informational 

supplement. 2004 Oct 23;56238:454-6. 

 

14. Clinical and Laboratory Standards Institute. 

Performance standards for antimicrobial 

susceptibility testing. CLSI supplement M100. 31st 

ed. 2021. 

 

15. Sikka R, Arora DR. Isolation and susceptibility 

pattern of nonfermenting gram-negative bacilli 

from clinical samples. Indian J Med Microbiol. 

1999 Jan 1;17(1):14. 

 

16. Saha S, Devi KM, Damrolien S, Devi KS. A study 

of Acinetobacter infections in a tertiary care 

hospital in Northeast India. Int J Res Med Sci. 2018 

Jun;6(6):2076-80. 

 

17. Gupta N, Gandham N, Jadhav S, Mishra RN. 

Isolation and identification of Acinetobacter 

species with special reference to antibiotic 

resistance. J Nat Sci Biol Med. 2015 Jan;6(1):159. 

 

18. Kamble R. Acinetobacter species in health care 

setting: clinical significance and antimicrobial 

sensitivity. Int J Curr Microbiol Appl Sci. 

2015;4:861-9. 

 

19. Shridhar S, Bhat S. Clinicomicrobiological study 

of infections caused by Acinetobacter species. 

Asian J Pharm Clin Res. 2017 Apr 1;10(4):223-4. 

 

20. Suryawanshi NM, Mangalkar SM, Davane MS. 

Prevalence of infection by Acinetobacter species 

and their antibiogram at a tertiary care hospital. 

MedPulse Int J Microbiol. 2017 Mar;1(3):43-5. 

 

21. 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 Jul 28;3(1):34-8. 

 

 

 

 

22. Tadvi J, Karia J, Bhavsar R, Patel H. Prevalence of 

metallo β-lactamase producing Acinetobacter in 

clinical specimens from SSG Hospital, Vadodara, 

India. Int J Curr Microbiol Appl Sci. 

2018;7(11):3020-9. 

 

23. Kaur R, Kaur S, Oberoi L, Singh K, Nagpal N, 

Kaur M. Prevalence and antimicrobial profile of 

Acinetobacter spp. isolated from a tertiary care 

hospital. Int J Contemp Med Res. 2021 Feb;8(2) 

 

24. Rebic V, Masic N, Teskeredzic S, Aljicevic M, 

Abduzaimovic A, Rebic D. The importance of 

Acinetobacter species in the hospital environment. 

Med Arch. 2018 Nov;72(5):325. 

 

25. Pandya N, Chaudhari A. Emergence of multidrug-

resistant Acinetobacter baumannii as nosocomial 

pathogen: clinical significance and antimicrobial 

sensitivity. Int J Health Sci Res. 2015;5(9):189-95. 

 

26. McCracken M, Mataseje LF, Loo V, Walkty A, 

Adam HJ, Hoban DJ, et al. Characterization of 

Acinetobacter baumannii and meropenem-

resistant Pseudomonas aeruginosa in Canada: 

results of the CANWARD 2007–2009 study. 

Diagn Microbiol Infect Dis. 2011 Mar 1;69(3):335-

41. 

 

27. Mindolli P, Salmani MP, Vishwanath G, 

Hanumanthappa AR. Identification and speciation 

of Acinetobacter and their antimicrobial 

susceptibility testing. Al Ameen J Med Sci. 

2010;32(4):345-9. 

 

28. Dent LL, Marshall DR, Pratap S, Hulette RB. 

Multidrug-resistant Acinetobacter baumannii: a 

descriptive study in a city hospital. BMC Infect 

Dis. 2010;10:196. 

 

Source of support: Nil 

Conflict of interest: None  

 

 
 
 

 How to cite: Parmar AT, Karia JB, Mangukiya PD, 
Patel VA. Prevalence of Acinetobacter Species in Various 

Clinical Samples and its Antibiotic Sensitivity Pattern in 

Tertiary Care Hospital, Vadodara. GAIMS J  Med Sci 

2025;5(1):109-116. 

https://doi.org/10.5281/zenodo.14501030 

 

 


