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ABSTRACT 
Objective: The purpose of this study is; firstly, to find out the prevalence of drug resistant Acinetobacter baumannii, secondly, to find the most common 
site of infection by Acinetobacter baumannii, and thirdly, to assess the in vitro effectiveness of tigecycline against drug resistant Acinetobacter 
baumannii, in our hospital setting. Study Design: Retrospective/Observational study. Setting: Charsada Teaching Hospital affiliated with Jinnah 
Medical College Peshawar. Period: One year from January 2016 to December 2016. Methodology: All the reports occurring during this study period 
with positive diagnosis for Acinetobacter were retrieved from the archives, irrespective of patient’s age and gender. Only one isolate of Acinetobacter 
per patient was considered in the study. The organisms were identified and species determined manually. Susceptibility for antimicrobial agents was 
determined according to criteria of CLSI 2016. MIC for tigecycline in the isolates was determined by E-test. Results: On analyzing all the Acinetobacter 
isolates (n=391) during one year time, it was found that the large majority of these isolates were of Acinetobacter baumannii (96.2%), while only few 
were of Acinetobacter lwoffii (3.8%). Multidrug resistant Acinetobacter baumannii represented about one third (31%) of all the Acinetobacter baumannii 
isolates. Most of the isolates of Acinetobacter baumannii were from skin and soft tissue wounds (44.4%), followed by isolates from respiratory 
secretions (42.7%), urine (6.8%), blood (5.2%) and CSF (0.9%) (Table II). The isolates of Acinetobacter baumannii showed maximum sensitivity to 
Tigecycline (88.9%), followed by Colistin (81.2%) and Polymyxin (79.5%) (Table III). Conclusions: Drug resistant Acinetobacter baumannii is present 
in 31% of isolates, it is most commonly isolated from infected wounds and respiratory tract secretions in debilitated patients, and also Tigecycline is 
an excellent treatment choice for infections caused by drug resistant Acinetobacter baumannii. 
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INTRODUCTION 
Gram negative organisms (GNOs) isolated from various body 
sites respond variably to commonly used antibiotics. However; 
multidrug resistant gram-negative organisms (MDRGNOs) have 
emerged as a result frequent and injudicious use of antibiotics, 
thereby remarkably reducing the number of antibiotics available 
to treat these infections. Acinetobacter baumannii is the 
forerunner amongst MDRGNOs acquired in health care settings 
(nosocomial infections) and is very resistant to commonly used 
antibiotics1. Interestingly, Acinetobacter baumannii is a virulent, 
capable of causing infections of the seriously ill host2. 
Acinetobacter is one of the commonest bacteria causing 
hospital acquired/nosocomial infections2. It is found as either an 
infecting or colonizing organism in seriously ill hospitalized 
patients. It can colonize the moist skin of axillae, groins and toe 
webs of in-patients as well as health care staff3. In patients it 
commonly involves the organ systems with high fluid content 
like respiratory tract secretions, cerebrospinal fluid, urine, 
peritoneal fluid, fluid drains, catheters and wounds, whereas it 
is uncommon for it to be found on dry parts of the skin and in 
feces2.  
The various mechanisms involved in the development of 
antibiotic resistance include production of antimicrobial 

inactivating enzymes, reduced access to bacterial targets, and 
mutations that change the targets for the antimicrobials. A single 
or a combination of these mechanisms may be at work in a 
particular case3. Moreover, genetic studies have revealed 
association of antibacterial resistance with certain mutations.  
The purpose of this study is; firstly, to find out the prevalence of 
drug resistant Acinetobacter baumannii, secondly, to find the 
most common site of infection by Acinetobacter baumannii, and 
thirdly, to assess the in vitro effectiveness of tigecycline against 
drug resistant Acinetobacter baumannii, in our hospital setting. 
 

METHODOLOGY 
Study Design: Retrospective observational study 
Place of Study:  Pathology laboratory of Charsada Teaching 
Hospital affiliated with Jinnah Medical College Peshawar 
Period: One year from January 2016 to December 2016 
All the reports occurring during this study period with positive 
diagnosis for Acinetobacter were retrieved from the archives, 
irrespective of patient’s age and gender. Isolates from only one 
isolate of Acinetobacter per patient was considered in the study. 
The organisms were identified and species determined 
manually. Susceptibility for antimicrobial agents was determined 
according to criteria of CLSI 2016. MIC for tigecycline in the 
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isolates was determined by E-test (supplied by bioMerieux) on 
Muller-Hinton agar (Oxoid Microbiology Products). Non-
susceptibility for Tigecyline was defined as MIC of ≥ 4 ugm/ml 
for Acinetobacter baumannii4. Multi drug resistant (MDR) 
Acinetobacter baumannii were defined as isolates resistant to 
penicillin/cephalosporin, fluoroquinolones and aminoglycosides. 
Extensively drug resistant (XDR) Acinetobacter baumannii were 
defined as isolates of MDR additionally resistant to 
carbapenems. Pan drug resistant (PDR) Acinetobacter 
baumannii are isolates of XDR additionally resistant to 
tigecycline, colistin and polymyxin. 
Acinetobacter baumannii isolates were tested for multiple 
antibiotics by disc diffusion method; the antibiotics used were 
ampicillin-sulbactum, ceftazidime, ciprofloxacin, imipenem, 
tobromycin, amikacin, cepftriaxone, trimethoprim-
sulphamethoxazole, doxycycline, tigecycline, colistin and 
polymyxin. 
 

RESULTS 
On analyzing all the Acinetobacter isolates (n=391) from 
different body sites, starting from January 2016 to December 
2016, it was found that the large majority of these isolates were 
of Acinetobacter baumannii (n=376, 96.2%), while only few were 
of Acinetobacter lwoffii (n=15, 3.8%) (Table I).  
 
Table 1: Types of Acinetobacter Species Isolated 

Sr. No. Acinetobacter Isolates % 

1. Acinetobacter baumannii 376 96.2 

2. Acinetobacter lwoffii 15 3.8 

 
Multidrug resistant Acinetobacter baumannii represented about 
one third (n=117, 31%) of all the Acinetobacter baumannii 
isolates (n=376). Most of the isolates of Acinetobacter 
baumannii were from skin and soft tissue wounds (n=52, 
44.4%), followed by isolates from respiratory secretions (n=50, 
42.7%). Urine isolates for Acinetobacter baumannii were the 
third most common (n=8, 6.8%), while blood (n=6, 5.2%) and 
CSF (n=1, 0.9%) isolates followed in frequency. (Table II).  
 
Table 2: Types of Specimens and Acinetobacter Isolates 

 Types of Specimen No. of isolates Percent isolates 

1 Wounds 52 44.4 

2. 
Respiratory 
Secretions 

50 42.7 

3. Urine 8 6.8 

4. Blood 6 5.2 

5. CSF 1 0.9 

 Total 117 100 

 
The isolates of Acinetobacter baumannii showed maximum 
sensitivity to tigecycline (n=104, 88.9%), followed by Colistin 
(n=95, 81.2%) and Polymyxin (n=93, 79.5%) (Table III). 

Table 3: Antibiotic Sensitivity of Acinetobacter baumannii 

Sr. No. Antibiotic No. of isolates Percent Sensitive 

1. Tigecycline 104 88.9 

2. Colistin 95 81.2 

3. Polymyxin 93 79.5 

 

DISCUSSION 
Gram negative organisms (GNOs) are commonly isolated from 
specimens received from various body sites and they variably 
respond to the commonly used antibiotics. Unfortunately, 
because of different reasons many multidrug resistant gram-
negative organisms (MDRGNOs) have emerged over the time, 
thereby remarkably reducing the number of antibiotics available 
at hand to treat these infections. Acinetobacter baumannii is the 
forerunner amongst MDRGNOs acquired in health care settings 
and is very resistant to treatment1. 
Acinetobacter is a pleomorphic, aerobic, non-fermentative, 
gram negative bacillus/coccobacillus found mostly in hospital 
settings2,5. It is found as either an infecting or colonizing 
organism in seriously ill hospitalized patients. It can colonize the 
moist skin of axillae, groins and toe webs of in-patients and even 
health care staff3. In patients it commonly involves the organ 
systems with high fluid content like respiratory tract secretions, 
cerebrospinal fluid, urine, peritoneal fluid, fluid drains, catheters 
and wounds, whereas it is uncommon for it to be found on dry 
parts of the skin and in feces2. It has been found on patient’s 
clothes, bed linen, ventilators, door knobs, side tables and bed 
rails etc. It has been reported to survive for 11 days on laminated 
surfaces and for 12 days on stainless steel surfaces6. Also, it 
can form a bio-film over implants making the treatment of 
implant associated infections much more difficult3. In a study 
conducted in Portugal, 11% of the fruits and lettuce leaves (both 
considered as ready to eat foods) were found to contain 
Acinetobacter baumannii on their surfaces7.  
The various mechanisms involved in the development of 
antibiotic resistance have been broadly categorized as: 1. 
antimicrobial inactivating enzymes, 2. Reduced access to 
bacterial targets, 3. Mutations that change the targets for the 
antimicrobials. A single or a combination of these mechanisms 
may be at work in a particular case3,8. Moreover genetic studies 
have revealed association of antibacterial resistance with 
certain mutations. Ser83Leu mutations in GyrA is associated 
with fluoroquinolone resistance, mutations in various genes 
(aphA1, aphA6, aacC1, aadA1, etc) have been associated with 
class 1 integrons that encode aminoglycoside modifying 
enzymes causing resistance to gentamycin and tobramycin but 
not amikacin. ISAba1 element presence correlates with 
cephalosporin resistance. ISAba1-bla(OXA-51-) presence 
correlates with carbapenem resistance9. 
The common risk factors for acquiring Acinetobacter baumannii 
include: previous antibiotic therapy, invasive procedures, bed 
sores, prolonged hospitalization, deep penetrating wounds, and 
burn wounds6. 
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In this study, 376 (96.2%) isolates of Acinetobacter baumannii 
were identified of which 117 (31.1%) isolates were resistant to 
penicillin, cephalosporin, aminoglycosides, fluoroquinolones 
and carbapenem. Ozgen et al in their study of 124 Acinetobacter 
baumannii isolates in Turkey during one-year period, 41.1% 
Acinetobacter baumannii isolates were found to be multidrug 
resistant10. This is 10% more than the figure in the present 
study; this could be due to the regional variation in the 
prevalence of Acinetobacter baumannii variants having different 
exposure to different antibiotics in their environment. 
Most of the isolates of Acinetobacter baumannii were from 
wounds (n=52, 44.4%), while respiratory secretions (like sputum 
and endotracheal secretions) constituted the second 
commonest source (n=50, 42.7%). Urine isolates for 
Acinetobacter baumannii were the third most common (n=8, 
6.8%), while blood (n=6, 5.2%0 and) and CSF (n=1, 0.85%) 
isolates followed in frequency (Table II). In a study conducted at 
a Medical University in Iran involving 800 cases by Abbasi et al, 
the most common sites of infection were wounds, respiratory 
tract, blood stream and urinary tract, the same pattern as in our 
study11. Some studies show slightly more cases of respiratory 
tract specimens as compared to the wound infections, his can 
be attributed to the disease pattern of patients attending that 
hospitals, surgical wards and ICUs with more patients of road 
traffic accidents and gunshot wounds (as our hospital) will show 
more wound infections than respiratory tract infections. 
The isolates of Acinetobacter baumannii showed maximum 
sensitivity to tigecycline (n=104, 88.9%), followed by colistin 
(n=95, 81.2%) and polymyxin (n=93, 79.5%) (Table III). It can 
be inferred that 9 isolates of Acinetobacter baumannii were 
sensitive only to Tigecycline. In multiple studies conducted in 
different parts of the world tigecycline which is a derivative of 
minocycline has been found to be very effective against 
Acinetobacter baumannii with upto 97% sensitivity 
rate12,13,14,15,16. 
In conclusion, drug resistant Acinetobacter baumannii is present 
in 31% of isolates, it is most commonly isolated from infected 
wounds and respiratory tract secretions in debilitated patients, 
and also tigecycline is an excellent treatment choice for 
infections caused by drug resistant Acinetobacter baumannii. 
 

CONCLUSION 
Drug resistant Acinetobacter baumannii is present in 31% of 
isolates, it is most commonly isolated from infected wounds and 
respiratory tract secretions in debilitated patients, and also 
Tigecycline is an excellent treatment choice for infections 
caused by drug resistant Acinetobacter baumannii. 
 

REFERENCES 
1. Ramanathan S, Suda KJ, Fitzpatrick MA, Poggensee L, LaVela 

SL, Burns SP, Evans CT. Multidrug-resistant Acinetobacter: Risk 

factors and outcomes in veterans with spinal cord injuries and 
disorders. Am J Infect Control. 2017;45(11):1183-9. 

2. Philip SB. Surgical Infections and Antibiotic Use. In Sabiston 
Textbook of Surgery (20th edition), Elsevier. 2016: 241-280. 

3. Manchanda V, Sanchaita S, Singh N. Multidrug Resistant 
Acinetobacter. J Glob Infect Dis. 2010; 2(3): 291–304. 

4. Dror M, Jason MP, Oran T, Kayoko H, Paul RL, Hossein S, 
Theresa P, Marcus JZ, Laura EJ, Mary BP, Pamela H, Rama VT, 
Sharon Major, Melanie G, Mohamad GF, Laraine LW, Duane 
WN, Anurag NM, Jason MW, Lona M, Keith S. Major Variation in 
MICs of Tigecycline in Gram-Negative Bacilli as a Function of 
Testing Method. J. Clin. Microbiol.2014(52)5;1617-21. 

5. Jain R., Danziger L.H. Multidrug-resistant Acinetobacter 
infections: An emerging challenge to clinicians. Ann 
Pharmacother. 2004;38(9):1449-59. 

6. Moultrie D, Hawker J, Cole S. Factors associated with multidrug-
resistant Acinetobacter transmission: an integrative review of the 
literature. AORN J. 2011;94(1):27-36.  

7. Ana C, Joana S, Paula T. Lettuce and Fruits as a Source of 
Multidrug Resistant Acinetobacter Spp. Food Microbiology. 2016; 
64;119-25. 

8. Poirel L, Nordmann P. Carbapenem resistance in Acinetobacter 
baumannii: mechanisms and epidemiology. Clin Microbiol Infect. 
2006;12(9):826-36. 

9. Lin YC, Hsia KC, Chen YC, Sheng WH, Chang SC, Liao MH, Li 
SY. Antimicrobial Agents and Chemotherapy. 2010; 54(5); 2078-
84.  

10. Eser OK, Ergin A, Tunçkanat F, Hasçelik G. In Vitro Activity of 
Tigecycline as a Therapeutic Option Against Multidrug-Resistant 
Acinetobacter spp. New Microbiol. 2008;31(4):535-42. 

11. Abbassi F, Yadegarynia D, Mardani M, Frasinijad B, Yaghubi T, 
Gholamin S. Emerging Multi Drug Resistant Acinetobacter in Iran: 
Study of 800 Cases. 14th Internation Congress on Infectious 
Diseases. 2010;14(1);36-7. 

12. Fethiye FY, Hüseyin T, Süreyya GY, Ayça B, Mine HL. 
Tigecycline Susceptibility in Multidrug Resistant Acinetobacter 
Isolates from Turkey. Pol J Microbiol. 2013;62(3):295-8. 

13. Tiengrim S, Tribuddharat C, Thamlikitkul V. In vitro activity of 
tigecycline against clinical isolates of multidrug-resistant 
Acinetobacter baumannii in Siriraj Hospital, Thailand. J Med 
Assoc Thai. 2006;89:102-5. 

14. Seifert H, Stefanik D, Wisplinghoff H. Comparative in vitro 
activities of tigecycline and 11 other antimicrobial agents 215 
epidemiologically defined multidrug-resistant Acinetobacter 
baumannii isolates. J Antimicrob Chemother. 2006;58(5):1099-
100. 

15. Halstead DC, Abid J, Dowzicky MJ. Antimicrobial susceptibility 
among Acinetobacter calcoaceticus-baumannii complex and 
Enterobacteriaceae collected as part of the tigecycline evaluation 
and surveillance trial. J Infect. 2007;55(1):49-57.  

16. Hoban DJ, Bouchillon SK, Dowzicky MJ. Antimicrobial 
susceptibility of extended-spectrum beta-lactamase producers 
and multidrug-resistant Acinetobacter baumannii throughout the 
United States and comparative in vitro activity of tigecycline, a 
new glycylcycline antimicrobial. Diagn Microbiol Infect Dis. 
2007;57(4):423-8. 

 

 

 

 



     

APMC Volume 12, Number 1    January – March 2018                          www.apmc.com.pk                                             27 

AUTHORSHIP AND CONTRIBUTION DECLARATION 

AUTHORS Contribution to The Paper Signatures 

Dr. Amjad Ali Khan 
Assistant Professor of Pathology 
Jinnah Medical College, Peshawar 

Study Design, Result interpretation, Writing 
Manuscript 

 
Prof. Dr. Abdul Shaheed Asghar 
Professor of Pathology 
Jinnah Medical College, Peshawar 

Methodology & Recording data 

 
Dr. Khalid Ur Rehman Hashmi 
Assistant Professor of Pathology 
Faisalabad Medical University, Faisalabad 

Data Analysis 

 
Prof. Dr. Israr Ahmed Akhund  
Professor of Physiology 
Jinnah Medical College, Peshawar 

Proof reading of manuscript 

 
 

 


