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Risk Factors for Mortality in Patients with 
Acinetobacter baumannii Bacteremia
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Eun Ju Choo, and Min Huok Jeon
Division of Infectious Diseases, Department of Internal Medicine, Soonchunhyang University Seoul Hospital, Soonchunhyang University 
College of Medicine, Seoul, Korea

Background: Acinetobacter baumannii, an opportunistic nosocomial pathogen that can cause significant morbidity and mortal-
ity, has emerged as a worldwide problem. The aim of this study was to evaluate the risk factors for mortality in patients with A. 
baumannii bacteremia.
Materials and Methods: We retrospectively evaluated 118 patients who had A. baumannii bacteremia between July 2003 and 
December 2011. The aim of this study was to identify the 30-day mortality in patients with A. baumannii bacteremia and rel-
evant risk factors.
Results: The bacteremia-related 30-day mortality rate was 34.1%. Univariate analysis revealed that the risk factors for mortality 
included malignancy, longer hospital stay before bacteremia, intensive care unit (ICU) stay at the time of bacteremia, mechani-
cal ventilation, use of a central venous catheter, unknown origin of bacteremia, bacteremia due to pneumonia, antimicrobial 
resistance to carbapenems, and elevated Acute Physiology and Chronic Health Evaluation II and Pitt bacteremia scores. Multi-
variate logistic regression analysis revealed that resistance to carbapenems (odds ratio [OR]: 4.01, 95% confidence interval [CI]: 
1.51 to 0.68, P = 0.005), need for mechanical ventilation (OR: 3.97, 95% CI: 1.41 to 11.13, P = 0.005), and presence of malig-
nancy (OR: 4.40, 95% CI: 1.60 to 12.08, P = 0.004) were significantly related to mortality risk.
Conclusions: Risk factors such as resistance to carbapenems, mechanical ventilation, and presence of malignancy were found 
to be associated with high mortality rates in the patients with A. baumannii bacteremia.
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Introduction

Acinetobacter species are nonfermenting aerobic gram-neg-

ative bacteria that have become important nosocomial patho-

gens. According to Korean Nosocomial Infections Surveil-

lance System (KONIS) data, Acinetobacter baumannii 



Park SY, et al. • Risk factors for Acinetobacter baumannii  bacteremia www.icjournal.org326

accounts for 32% (450/1,405) of nosocomial gram-negative 

bacilli infections, and the pathogen is particularly common in 

intensive care unit (ICU) cases [1]. Previously, this organism 

was considered to have low virulence, generally more capable 

of colonizing than infecting. However, it has emerged as an in-

vasive and life-threatening pathogen, especially in critically ill 

patients [2-5]. A. baumannii infection is now a common 

worldwide problem that can lead to increased morbidity and 

prolonged hospital stays.

Carbapenems are usually the antimicrobial agents of choice 

for the treatment of serious A. baumannii infection. However, 

carbapenem-resistant A. baumannii (CRAB) isolates have 

been reported with increasing frequency worldwide in recent 

years. KONIS data show that imipenem-resistant strains of A. 

baumannii infection represented 86.9% of infections with the 

pathogen during 2010 and 2011 in university hospitals 

throughout the Republic of Korea (ROK) [1]. Generally, pa-

tients with CRAB infection have higher mortality rates, longer 

duration of hospitalization, and higher healthcare costs than 

those infected with carbapenem-susceptible A. baumannii 

(CSAB) [6-9].

Despite the increasing prevalence of A. baumannii bactere-

mia and the degree to which it has become a clinically signifi-

cant concern, there are limited data on A. baumannii bacte-

remia in the ROK. Therefore, the aim of this study was to 

evaluate the clinical features and outcomes of patients with A. 

baumannii bacteremia in the ROK to help identify risk factors 

for A. baumannii infection-related mortality.

Materials and Methods

1. Study population
We performed an observational retrospective study. We re-

viewed the medical records, including clinical, microbiologi-

cal, and laboratory data, and analyzed the outcomes and 

characteristics of all patients with A. baumannii bacteremia 

at a 750-bed tertiary medical center in the ROK (between July 

2003 and December 2011). The demographic characteristics, 

clinical care information, microbiological data, treatments 

provided, and outcomes of 118 patients with 123 episodes of 

clinically significant A. baumannii bacteremia were reviewed.

The following data were collected: age, sex, underlying dis-

eases, duration of hospital stay before bacteremia, ICU stay at 

the time of bacteremia, invasive procedures, antimicrobial 

susceptibility of A. baumannii, severity of illness (as deter-

mined by Acute Physiology and Chronic Health Evaluation II 

[APACHE II] and Pitt scores) at the time of bacteremia, and 

the initial empirical antibiotic agents administered.

2.	�Identification and antimicrobial susceptibility 
testing

Blood specimens were cultured using the BACTEC blood 

culture system (Becton Dickinson, Sparks, MD, USA). Identifi-

cation and antimicrobial susceptibility tests for Acinetobacter 

were performed with the Microscan Walk Away-96 plus sys-

tem (Siemens, Deerfield, IL, USA). The susceptibility results 

were interpreted according to the guidelines of the Clinical 

and Laboratory Standards Institute [10]. Isolates with inter-

mediate susceptibility or resistance to the antibiotics were 

considered to be resistant.

3. Definitions
Significant bacteremia was defined as the isolation of A. 

baumannii from one or more blood culture specimens, and 

the presence of clinical features consistent with infection (e.g., 

fever or leukocytosis). If more than 14 days had passed with-

out a positive blood culture result, the subsequent isolation of 

A. baumannii from blood was deemed to be a separate epi-

sode. Nosocomial bacteremia was defined as the isolation of 

one or more A. baumannii isolates from blood cultures after 

48 hours of admission [11]. CRAB was defined as in vitro resis-

tance to imipenem and/or meropenem. Appropriate antibiot-

ic therapy was defined as the use of drugs with in vitro activity 

at therapeutic dosages (as determined using the results of 

sensitivity tests within 3 days of the bacteremic episode) that 

were delivered by an approved route and for an approved du-

ration. When antimicrobial therapy did not meet these condi-

tions, it was considered to be inappropriate.

4. Statistical analysis
Continuous variables are expressed as mean (SD) and were 

compared using the Student’s t-test or Mann-Whitney U-test. 

Categorical variables were compared with the Chi-square test 

or Fisher’s exact test when the expected values were below 5. 

Predictors for 30-day mortality were identified using logistic 

regression. All clinical and laboratory parameters were a priori 

tested. Parameters with P < 0.1 and those with potentially im-

portant biological meaning were analyzed in a multivariate 

logistic regression model. All P-values were 2-tailed, and 

P < 0.05 was considered to be statistically significant. SPSS for 

Windows (Version 14.0, SPSS Inc., Chicago, IL, USA) was used 

for these analyses.
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Results

1. Demographic and clinical characteristics
A total of 123 episodes in 118 patients with significant bacte-

remia between July 2003 and December 2011 were identified 

in this study. All the 123 cases were reviewed;114 (92.7%) 

were cases of nosocomial infection. The mean age for all the 

patients was 62.54 (15.80) years, and 53% (63/118) patients 

were male. Of the 118 patients, 86.2% had underlying comor-

bidities. The most common underlying disease was malignan-

cy, which was present in 35.8% (44/123) of the patients. Cen-

tral venous catheterization was the most common invasive 

procedure (49.6%; 61/123) performed during hospitalization. 

The proportion of patients who were confined in the ICU at 

Table 1. Comparisons of the demographic and clinical characteristics according to survival state at 30 days in patients with Acinetobacter baumannii 
bacteremia

Factor, N (%) Alive  (N = 81) Dead  (N = 42) Total  (N = 123) P-value

Age, mean (SD), yr  62.8 (15.8) 62.0 (14.0) 62.5 (15.2) 	 0.77

Male     42 (52)    24 (57)    66 (54) 	 0.58

Comorbidites 	

Diabetes mellitus     22  (27.2)    12  (28.6)    34  (27.6) 	 0.87

Malignancy     24  (29.6)    20  (47.6)    44  (35.8) 	 0.04

COPD     13  (16.0)    13  (31.0)    26  (21.1) 	 0.05

ESRD        9  (11.1)       3  (7.1)    12  (9.8) 	 0.48

Chronic liver disease        9  (11.1)       9  (21.4)    18  (14.6) 	 0.12

Congestive heart failure        7  (8.6)       3  (7.1)    10  (8.1) 	 0.77

Cerebrovascular disease    17  (21.0)       5  (11.9)    22  (17.9) 	 0.21

Acute kidney injury       6  (7.4)       8  (19.0)    14  (11.4) 	 0.05

Du�ration of hospital stay before bacteremia, 
median (range)

11.0  (1-289) 23.0 (1-230) 15.0 (1-289) 	 0.001

ICU stay    30  (37.0)    31  (73.8)    61  (49.6) 	 < 0.0001

Prior invasive procedures 

Mechanical ventilation    12  (14.8)    22  (52.4)    34  (27.6) 	 < 0.0001

Central venous catheterization    31  (38.3)    30  (71.4)    61  (49.6) 	  < 0.0001

Tracheostomy       5  (6.2)       1  (2.4)      6  (4.9) 	 0.35

PCD       2  (2.5)       1  (2.4)      3  (2.4) 	 0.97

Source of bacteremia

Primary    23  (28.4)       5  (11.9)    28  (22.8) 	 0.039

Respiratory tract    23  (28.4)    24  (57.1)    47  (38.2) 	 0.002

Vascular catheter    10  (12.3)       2  (4.8)    12  (9.8) 	 0.179

Urinary tract      7  (8.6)       1  (2.4)      8  (6.5) 	 0.18

Intra-abdomen    10  (12.3)       7  (16.7)   17  (13.8) 	 0.51

Skin and soft tissue       5  (6.2)       2  (4.8)      7  (5.7) 	 0.74

Central nervous system       3  (3.7)       1  (2.4)      4  (3.3) 	 0.69

Appropriate antibiotic therapy    29  (35.8)    13  (31.0)    42  (34.1) 	 0.59

CRAB    24  (29.6%)    28  (66.7%)    52  (42.3) 	  < 0.0001

APACHE score ≥17    19  (23.5)    24  (57.1)    43  (35.0) 	  < 0.0001

Pitt score ≥ 4       3  (3.7)    11  (26.2)    14  (11.4) 	  < 0.0001

COPD, chronic obstructive pulmonary disease; ESRD, end stage renal disease; ICU, intensive care unit; PCD, percutaneous catheter drainage; CRAB, carbapenem-resistant A. 
baumannii ; APACHE, acute physiology and chronic health evaluation.
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the time of identifying their bacteremia was 49.6%, and the 

mean duration of hospital stay before bacteremia was 38.02 

(62.46) days. Twenty-eight bacteremia cases (22.8%) were of 

unknown origin. CRAB bacteremia accounted for 42.3% of the 

cases. Only 42 of the 123 patients received appropriate antibi-

otic therapy. The disease-related characteristics of the patients 

with A. baumannii bacteremia are shown in Table 1.

2. Clinical outcomes and risk factors for mortality
The mortality rate 30 days after the onset of A. baumannii 

bacteremia was 34.1%. The results of the univariate analysis of 

bacteremia-related 30-day mortality in the patients with A. 

baumannii bacteremia are shown in Table 1. The multivariate 

analysis showed that the independent risk factors for bactere-

mia-related 30-day mortality were carbapenem resistance 

(odds ratio [OR]: 4.01, 95% confidence interval [CI]: 1.51 to 

10.68, P = 0.005), mechanical ventilation (OR: 3.97, 95% CI: 

1.41 to 11.13, P = 0.009), and presence of malignancy (OR: 4.22, 

95% CI: 1.60 to 12.08, P = 0.004; Table 2).

Discussion

A. baumannii has become a problematic nosocomial patho-

gen, partly due to clonal spread, particularly in ICUs [2, 4-7]. In 

this study, only 9 cases (7.3%) were community acquired while 

114 were nosocomial, of which 49.6% occurred in the ICU. A. 

baumannii is the most common nosocomial pathogen among 

gram-negative bacilli and is characterized by marked antimi-

crobial resistance in the ROK. According to the KONIS data, A. 

baumannii represented 17.7% (95/537) of clinical specimens 

from patients with nosocomial gram-negative bacilli infec-

tions in 2006. The percentage of such infections caused by A. 

baumannii increased over the subsequent 5 years to 27.1% 

(389/1435) in 2010–2011. The percentage of imipenem-resis-

tant A. Baumannii isolates has increased dramatically from 

43.6% (41/94) in 2006 to 84.8% (313/369) in 2010–2011 [1].

A. baumannii can cause outbreaks of nosocomial infections 

such as bloodstream infection, ventilator-associated pneumo-

nia, urinary tract infection, and wound infection [12]. The 

sources of bacteremia have been found to be, in decreasing 

order of frequency, the respiratory tract, vascular catheters, 

the intra-abdominal region, the urinary tract, soft tissues, and 

wounds [8, 13, 14]. Pneumonia and vascular access infections 

were the most common sources of bacteremia in this study, 

together accounting for nearly 50% of the cases; this result is 

similar to the results of previous studies [8, 14]. When pneu-

monia was the source of bacteremia, 64.2% (18/28) of the cas-

es occurred in the ICU. In comparison, when vascular cathe-

ter-related infections were the source of bacteremia, 63.6% 

(7/11) of the patients were infected in the community or a 

general ward. This difference was not statistically significant.

A. baumannii bacteremia is associated with a high mortality 

rate, ranging from 29% to 46.9%  [2, 13-15]. A diverse spectrum 

of comorbidities has been investigated as potential risk factors 

for mortality in these patients, such as previous severity of or-

gan failure, neutropenia, elevated APACHE II score, malig-

nancy, inappropriate antimicrobial treatment, pneumonia as 

the source of bacteremia, and septic shock [10, 13-16]. Our re-

search showed that the major portal of entry was respiratory 

infection, and higher 30-day mortality rates were recorded in 

the patients with nosocomial pneumonia (28.4% vs 57.1%). 

Although no association between route of infection and mor-

tality was observed in the multivariate analysis, our results 

showed a significantly higher mortality rate in those who re-

ceived mechanical ventilation and those with underlying ma-

lignancy.

The most serious issue in the treatment of A. baumannii in-

fection is multidrug resistance (MDR) because the number of 

appropriately active agents is limited. Several studies have re-

ported that antibiotic resistance has an adverse impact on 

mortality rate, duration of hospitalization, and healthcare 

costs in patients with A. baumannii bacteremia. One 

matched-control study showed that mortality rate increased 

from 13% to 34% in A. baumannii bacteremia when the 

pathogen possessed MDR and that duration of hospitalization 

and healthcare costs were additionally increased [12]. More-

over, according to a multicenter study conducted in Taiwan, the 

acquisition of carbapenem resistance led to higher mortality 

rates and increased durations of hospital stay [9]. In contrast, 

Table 2. Multivariate logistic regression analysis for predictors of mortality

Variable P-value OR 95% CI

CRAB 0.005 4.02 1.51 to 10.68

Mechanical ventilation 0.009 3.97 1.41 to 11.13

Malignancy 0.004 4.40 1.60 to 12.08

CRAB, carbapenem-resistant A. baumannii ; OR, odds ratio; CI, confidence interval.
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however, one study has reported that mortality did not differ 

between patients with CRAB and CSAB bacteremia. However, 

in that study, patients with CRAB bacteremia had less severe 

illness on admission than those with CSAB [15]. Our results 

showed that carbapenem resistance was present in 42.3% 

(52/123) of cases, and resistance was identified as a significant 

independent risk factor for mortality in the multivariate analy-

sis.

Some limitations were inherent in the present study. Al-

though cases were consecutively enrolled according to an ac-

curate laboratory database minimizing selection bias, clinical 

information regarding risk factors was collected retrospective-

ly. Therefore, our results can not be generalized to other popu-

lations of patients. However, the study was strengthened by 

the inclusion of a large number of patients with a range of co-

morbidities and by its well-defined 30-day mortality end 

point.

In conclusion, A. baumannii bacteremia mostly develops as 

a nosocomial infection and is associated with a high mortality 

rate. Underlying malignancy, the need for mechanical ventila-

tion, and infection with carbapenem-resistant strains were 

risk factors associated with a higher mortality rate in the pa-

tients with A. baumannii bacteremia.
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