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Table 1: Resistance of Acinetobacter spp. isolates stratified by outcome in intensive care unit patients in Vojvodina Province, 
Serbia, 2013-2016.

 Isolates of Acinetobacter 
spp. (n =164)

Non-survivors
(n =79)

Survivors
(n =85)

Antimicrobial agents n tested 
isolates

Prevalence of 
resistance (%)

n tested 
isolates

Prevalence of 
resistance (%)

n tested 
isolates

Prevalence of 
resistance (%) p

Piperacillin-Tazobaktam 120 98.3 52 100 68 97.1 0.506
Ampicillin-Sulbactam 88 79.5 45 73.3 43 86.0 0.205
Ceftazidime 74 100 29 100 45 100.0 -
Cefepime 117 95.7 51 90.2 66 100.0 0.013
Gentamicin 160 98.1 79 98.7 81 97.5 1.000
Amikacin 145 96.6 69 98.6 76 94.7 0.370
Ciprofloxacin 163 100 78 100 85 100 -
Imipenem 164 97.6 79 100 85 95.3 0.122
Meropenem 164 97.6 79 100 85 95.3 0.122
Doripenem 50 100 30 100 20 100 -
Tobramycin 87 60.9 45 62.2 42 59.5 0.862
Trimethoprim-
Sulfamethoxazole 32 93.8 21 90.5 11 100 0.534
Colistin 147 0,0 74 0,0 73 0,0 -

A p value <0.005 is considered significant (bold), n: number.

2.09, p =0.004), and more frequently had two or more co-
morbidities (32.9 % vs 14.1 %, p =0.008) compared to sur-
vivors. Diabetes mellitus was more commonly recorded 
in the non-survivors (21.5 % vs 4.7 %, p =0.002), while 
trauma at admission was more frequently observed in sur-
vivors (21.2 % vs 8.9 %, p =0.048) (Table 2).

Risk factors influencing survival in the two groups of 
patients with MDR Acinetobacter spp. bacteremia strati-
fied by 30-day mortality are summarized in Table 3. There 
were no significant differences between the two groups of 
patients regarding prior use of invasive procedures or the 
number of previously used antibiotics. Non-survivors were 
more often receiving inappropriate antimicrobial therapy 
than survivors (68.4 % vs 49.4 %, p =0.021). 

In the multivariate regression model (Table 4), having 
two or more co-morbidities [Odds ratio (OR) =3.693, 95 
% confidence interval (CI): 1.426-9.560, p =0.007), hav-
ing diabetes mellitus (OR =3.896, 95 % CI: 1.023-14.840, p 
=0.046), and receiving inappropriate antibiotic therapy af-
ter the onset of bacteremia (OR =2.514, 95 % CI: 1.075-
5.882, p =0.033) were independent predictors of 30-day 
mortality in patients with MDR Acinetobacter spp. bactere-
mia. In the univariate analysis, the variables with p <0.005, 
which entered the multivariate regression model, were age, 
APACHE II score, two or more co-morbidities, diabetes 
mellitus, and inappropriate antimicrobial therapy. 

A significant difference in the Kaplan–Meier curves 
of the 30-day in-hospital mortality between patients with 
appropriate and in-appropriate antimicrobial therapy was 
found by the log-rank test (Figure 1).

Discussion
The highest MDR Acinetobacter spp. rates have been ob-

served in the South and Southeast European countries’ ICUs, 
which were associated with significant use of carbapen-
ems21,22. In Vojvodina Province, Serbia, from 2002 to 2013, 
CR rate dramatically increased from 3.8 % to above 90 %22. 

Our data showed high resistance rates of Acinetobacter 
spp. isolates to almost all the tested antimicrobials. Resis-
tance to carbapenems isolates of Acinetobacter spp. was 
98 % (100 % in non-survivors vs 95 % in survivors). Also, 
resistance to fluoroquinolones, aminoglycosides, and car-
bapenems was above 95 %. During the study period, all 
of the tested Acinetobacter spp. isolates were sensitive to 
colistin (100 %), which is in accordance with the results of 
AMR surveillance at the time of our study23. 

According to a systematic review and meta-analysis 
of 16 observational studies, the crude mortality rates for 
patients with CR AB bacteremia ranged from 16 % to 76 
%9. Our data showed high mortality of ICU patients with 
MDR Acinetobacter spp. bacteremia. The 7-day mortali-
ty, 14-day mortality, and 30-day mortality rates were 32.9 
%, 42.1 %, and 48.2 %, respectively. Similar results were 
reported in prior studies12,13,24,25, although mortality rates 
in our study were slightly higher. 

Contrary to most studies’ results, previous use of in-
vasive procedures was not a risk factor for adverse out-
come in our review15,25. Results of the univariate analysis 
in our study found that the older age of patients, higher 
APACHE II score at ICU admission, higher CCI score, 
having two or more co-morbidities, having diabetes mel-
litus, and receiving inappropriate antimicrobial therapy 
were associated with the increased risk for mortality in 
patients with MDR Acinetobacter spp. bacteremia. Other 
authors have reported similar results12,13,15,24-26.

The results of the current study confirmed the high 
consumption of empirically prescribed antimicrobials. 
Almost all of our patients received antimicrobial therapy 
before the onset of MDR Acinetobacter spp. bacteremia, 
and approximately 30 % of patients had four or more 
classes of antimicrobials used empirically. It is known that 
inappropriate drug combination leads to selective pres-
sure, which increases the risk of AB infection and pro-
motes the emergence of drug-resistant bacteria11,13,24-26. In 




