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ARTICLE  INFO  ABSTRACT 

Article type: 

Short Communication 

Background:   Acinetobacter baumannii has become one of the most important causes of nosocomial 
infections in recent years. The organism seems to be resistant to most classes of antibiotics. 
Carbapenems are considered the most effective drugs for treatment of these infections. However, 
increasing emergence of carbapenem resistant A. baumannii has become a major healthcare problem.  
Methods:  The present study was conducted to compare the antibiotic susceptibility of 61 isolates of A. 
baumannii (31 from patients with burn infections and 30 from non-burn patients) to 12 antibiotics 
including imipenem and meropenem by disc diffusion.  
Results:   Both groups of the isolates showed high levels of resistance to all classes of antibiotics except 
for aminoglycosides. Imipenem resistance was observed in 96.7% of the non-burn isolates and 100% 
among the burn strains.  
Conclusion:   On the other hand, resistance to meropenem was significantly higher in non-burn isolates 
(83.3%) compared to the burn strains (6.4%). 
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Introduction 

 

   Emergence and spread of multidrug resistant 

(MDR) A. baumannii in nosocomial infections has 

become a serious concern for clinicians. The 

organism commonly targets the most vulnerable 

hospitalized patients; those who are critically ill, 

particularly in intensive care units (ICU) and burn 

wards (1). Infections include bacteremia, 

ventilator-associated pneumonia, meningitis, 

urinary tract, wounds and burn infections (1-3). A. 

baumannii has a broad range of resistance 

mechanisms to all existing antibiotic classes 

including active drug efflux, modification of drug 

target sites and most importantly, enzymatic 

inactivation of the antimicrobial agents (2). 

Carbapenems, especially imipenem are often the 

drugs of choice for treatment of A. baumannii 

infections. However, high levels of resistance have 

emerged causing failure in treatment (4). The 

organism is capable of producing a number of β-

lactamases including extended-spectrum β-

lactamases (ESBLs), AmpC β-lactamases and 

carbapenemases (5). The most common 

mechanism responsible for carbapenem resistance 

in A. baumannii is production of carbapenemases 

(2, 6, 7). Among the carbapenem hydrolyzing 

enzymes identified in A. baumannii, metallo β-

lactamases (MBLs) and class D β-lactamases 

(oxacillinases) confer high levels of resistance to 

carbapenems. MBLs mediate resistance to all β-

lactams except for aztreonam and are mostly 

associated with class 1 integrons (1, 8). Class D β-

lactamases have been reported to have a greater 

affinity for imipenem than meropenem in (9). The 

present study was undertaken to compare the 

antibiotic resistance profiles, specifically 

carbapenem resistance between burn and non burn 

A. baumannii clinical isolates.  

 

Material and method 

 

   Sixty one isolates of A. baumannii were 

employed of which 31 were from burned patients 

collected from Shahid Motahari Burn Hospital and 

30 from non-burn infections obtained from Imam 

Hussein Hospital from October 2011 to April 2012. 

The burn isolates were mostly from wounds (n=25) 

followed by blood (n=4) and urine (n=2). The 

majority of the non burn isolates were collected 

from the intensive care unit (n=19) and were 

mostly from sputum (n=17) followed by wound 

specimens (n=4), catheters (n=3), blood (n=3), 

cerebral spinal fluid (n=2) and trachea (n=1). The 

identity of the isolates was confirmed by the 

conventional biochemical methods including 

catalase and oxidase tests, sugar fermentation and 

H2S production on triple sugar iron agar (TSI), 

oxidation/fermentation of glucose (O/F test), 

growth on MacConkey agar and growth at 37 and 

42 °C. The isolates were stored at -20 °C in brain 

heart infusion broth (Oxoid, UK) containing 10% 

dimethyl sulfoxide (v/v). Antibiotic susceptibility 

of the isolates to 12 antibiotics was determined 

using the disc diffusion method according to the 

CLSI guidelines (10). The antibiotics discs 

(MAST, UK) were: aztreonam (ATM, 30 µg), 

amikacin (AN, 30 µg), gentamicin (GM, 10 µg), 

tobramycin (TN, 10 µg), cefepime (CPM, 30 µg), 

cefotaxime (CTX, 30 µg), ceftazidime (CAZ, 30 

µg), ciprofloxacin (CIP, 5 µg), imipenem (IMP, 10 

µg), meropenem (MEM, 10 µg), piperacillin (PRL, 

100 µg) and piperacillin-tazobactam (PTZ, 110 

µg). Multidrug resistance (MDR) was defined as 

resistance to 3 or more classes of antibiotics. 

Comparison of the antibiotic resistance profiles 

between burn and non burn groups and among ICU 

and non ICU patients were made using the two-

tailed Mann-Whitney test in SPSS software version 

20. 

 

Result 

 

   Biochemical test results confirmed the identity 

of all isolates as Acinetobacter baumannii. Disc 

diffusion results (Figure 1) revealed that majority 

of the isolates in both burn and non-burn groups 

were 100% resistant -lactam antibiotics 

including ceftazidime, piperacillin, piperacillin- 
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tazobactam, cefepime, cefotaxime as well as 

ciprofloxacin. The non-burn isolates were 96.7% 

resistant to imipenem (with only one 

intermediately resistant strain), 86.7% to 

amikacin (no intermediate resistance), 83.3% to 

meropenem (three intermediately resistant), 

53.3% to tobramycin (two intermediately 

resistant), and 43.3% to gentamicin (two 

intermediately resistant). The burn isolates 

showed 100% resistance to imipenem followed 

by 90.3% resistance to azetronam (two 

intermediately resistant), 71% to amikacin (eight 

intermediately resistant, 25.8%), 58% to 

gentamicin (one intermediately resistant), 6.4% 

to meropenem (fourteen intermediately resistant, 

45.2%) and 3.2% to tobramycin (no intermediate 

resistance). Aminoglycosides were the most 

effective drugs against the A. baumannii isolates 

in both groups with tobramycin as the most 

active member of the class followed by 

gentamicin and amikacin, respectively. 

Resistance to meropenem, tobramycin and 

amikacin was significantly higher in non-burn 

isolates compared to the burn strains (p<0.05). In 

addition, 93.6% of the burn isolates were 

susceptible to tobramycin compared to the 40% 

found in non-burn isolates. An important 

observation was that even though high levels of 

imipenem resistance was observed in both 

groups (96.7% in non-burn and 100% in burn 

isolates), almost half of the burn isolates (48.4%) 

were susceptible to meropenem compared to the 

non-burn isolates (6.7%). The number of non-

burn isolates with intermediate resistance to all 

tested antibiotics was low and within the range 

of 0-3 isolates (0-10%). 

   However, among the burn group, 25.8% and 

45.2% of the isolates showed intermediate 

resistance to amikacin and meropenem, 

respectively. All intermediately resistant burn 

isolates to meropenem showed inhibition zones 

of 15 mm which is just 1 mm below the zone 

indicated for susceptibility. 

 

 

 

 

 

 

 

Discussion 

 

   In the recent decades, A. baumannii infections 

have become one of the main causes of high 

mortality rates in hospitalized patients, 

especially in intensive care units and burn wards 

(11). Azimi et al. reported a 12% mortality rate 

in Motahari Burn Hospital in 2011, where at least 

1 positive Acinetobacter culture was recovered 

from all patients (12). A. baumannii targets the 

most vulnerable hospitalized patients, mostly in 

intensive care or burn units and has an uncanny 

ability to survive for prolonged periods 

throughout a hospital environment, thus 

potentiating its ability for nosocomial spread 

(11-13). We found that all our A. baumannii 

isolates were resistant to all β -lactam antibiotics 

tested except for aztreonam. This could be 

explained by the fact that Acinetobacter can 

produce an array of β-lactamases such as ESBLs 

and AmpC β-lactamases. Carbapenem resistance 

in A. baumannii is mediated by MBLs and class 

D β-lactamases. It has been proposed that some 
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Figure 1.  Comparison of antibiotics 

resistanc profiles between burns isolates (BI) 

and non-bur isolates (NBI) of Acinetobacter 

baumannii.PRL Piperacillin; CAZ, 

ceftazidime; CPM, cefepime CIP, 

ciprofloxacin; CTX, cefotaxime; PTZ 

piperacillin-tazobactam; IMI, imipenem; 

MEM meropenem; ATM, azetronam; AK, 

amikacin; GM gentamicin; TN, tobramycin. 
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class D β -lactamases have a greater affinity for 

imipenem compared to meropenem (9). In fact, 

meropenem has been shown to have a greater 

potency than imipenem against A. baumannii 

and P. aeruginosa (14, 15). Carbapenem-

associated outer membrane protein (CarO) 

channels were shown to bind imipenem (but not 

meropenem) depending on their primary 

structures (16). In contrast, Lesho et al. 

demonstrated that meropenem was inferior in 

activity to imipenem (17). In the present study, 

imipenem resistance was high in both groups of 

the isolates. 

   On the other hand, 48.4% of the burn isolates 

were susceptible to meropenem compared to 

6.4% of the non-burn isolates. Unlike the non-

burn isolates where negligible intermediate 

resistance was observed, 45.2% of the burn 

isolates showed intermediate resistance to 

meropenem which could raise the alarm for the 

extensive use of this antibiotic. The prevalence 

of imipenem and meropenem resistance is 

similar in most of the studies in Iran. However, 

Mostofi et al. found that among the clinical 

isolates of A. baumannii collected from 3 

hospitals in Tehran, resistance to imipenem was 

76% compared to 35% to meropenem (18). 

 

Conclusion 

 

   These conflicting results may be due to 

different carbapenem therapies and show that 

susceptibility to one carbapenem is not an 

indication of sensitivity to the other, especially 

against non-fermentative Gram-negative 

pathogens. In addition, the organisms found in 

different clinical settings (ICU vs. Burn wards) 

could be clonally different. 
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