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Risk factors for imipenem-nonsusceptible
Acinetobacter nosocomialis bloodstream
infection
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Background: The emergence of imipenem-nonsusceptible (INS) Acinetobacter baumannii com-
plex has had a great impact on healthcare systems worldwide. Understanding the risk factors
related to INS infection is useful for infection control. The risk factors for INS A. baumannii
have been well documented; however, the risk factors related to INS Acinetobacter nosoco-
mialis infection lack documentation. The purpose of this study was to identify the risk factors
associated with INS A. nosocomialis bacteremia.
Methods: This retrospective 9-year study included 329 adults with A. nosocomialis bacteremia
in a tertiary medical center in Taiwan. Acinetobacter nosocomialis was identified using a
multiplex polymerase chain reaction method and sequence analysis of a 16Se23S intergenic
spacer.
Results: Among 329 patients with A. nosocomialis bacteremia, 67 had INS isolates (20.4%). Pa-
tients with INS isolates tended to have a more severe form of the diseases [with ICU admission
and a higher APACHE (Acute Physiology and Chronic Health Evaluation) II score], specific under-
lying diseases (associated with chronic lung diseases and end-stage renal diseases, but less
commonly alcoholism and chemotherapy), multiple invasive procedures, pneumonia as a
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primary focus of infection, and prior antimicrobial use (sulbactam, antipseudomonal penicil-
lins, aminoglycosides, and carbapenems). Multivariable analysis showed that ICU admission,
chronic lung diseases, arterial line catheterization, total parenteral nutrition, and prior use
of carbapenems were independent risk factors; prior use of carbapenems was found to be
the most influential (odds ratio 6.36, 95% confidence interval 2.00e20.21; p Z 0.002).
Conclusion: To our knowledge, this is the first study describing the risk factors associated with
INS A. nosocomialis bacteremia. Regulated antibiotic control policy, especially for carbapenem,
and infection control measures targeting patients hospitalized in ICU, with chronic lung diseases
and multiple invasive procedures, may be helpful in reducing INS A. nosocomialis infection.
Copyright ª 2013, Taiwan Society of Microbiology. Published by Elsevier Taiwan LLC. All rights
reserved.

Introduction

Nosocomial infections have become a serious problem
worldwide in recent years. One of the nosocomial pathogens
is Acinetobacter baumannii complex (ABC), which frequently
causes outbreaks of infection with high mortality in hospi-
talized patients.1With thewidespreaduse of broad-spectrum
antibiotics and the increasing number of immunocompro-
mised patients, we are now facing the emergence of drug-
resistant ABC worldwide.2 Currently, most ABCs are highly
resistant tomanyof thecommonlyusedantibioticsbecauseof
both intrinsic and acquired mechanisms.3,4 In Europe, the
rate of resistance to carbapenems has been reported to be
27%,5 whereas the SENTRY Surveillance Program found that it
was 42.3% in the Asia-Pacific Rim nations.6 In Taiwan, ac-
cording to the annual report of the Taiwan Nosocomial In-
fectionsSurveillanceSystem, the resistance rate to imipenem
had increased to 66.8% in 2010.7 Studies show that antibiotic
resistance significantlyprolongs thedurationof intensivecare
unit (ICU) stays and hospitalization,8,9 leading to increased
hospitalization costs. In addition, patients with resistant ABC
infection have a higher mortality rate than those infected
with bacterial strains susceptible to antibiotics.8,10,11

The effective control of drug-resistant ABC outbreaks is,
therefore, an important issue requiring knowledge of the
infected population so that the dynamics of the spread of
endemic and epidemic strains can be investigated and appro-
priate control measures can be introduced in a timely
manner.12 Numerous clinical studies on the risk factors for
imipenem-nonsusceptible (INS) ABC infections, including
bacteremia, have been published.13,14 However, ABC com-
prises not only A. baumannii, but also Acinetobacter nosoco-
mialis and Acinetobacter pittii, which can only be
differentiated by molecular methods.15,16 Information con-
cerning the risk factors for INS A. nosocomialis infection is
absent.Therefore, thepurposeof this studywas to identify the
risk factors associated with INS A. nosocomialis bacteremia.

Materials and methods

Study population

This retrospective study was conducted between 2000 and
2008 in Taipei Veterans General Hospital, a 2900-bed tertiary
caremedical center in Taiwan. All adults withA. nosocomialis
bacteremia and concurrent symptomsand signs of sepsiswere

included. Patientswhowere less than 18 years of age orwhose
medical records were not complete were excluded. The
medical records were reviewed and recorded on a standard
form. Demographic data, disease severity represented by the
Acute Physiology and Chronic Health Evaluation (APACHE) II
score, comorbidities, invasive procedures, antimicrobial
agents administered within 1 month prior to the onset of
bacteremia, and infection foci were recorded for analysis.

Definitions

Chronic lungdiseases includedchronic obstructivepulmonary
diseases, tuberculosis, and asthma. Chronic kidney disease
was defined as a glomerular filtration rate (GFR) < 60 mL/
min/1.73m2, whereas end-stage renal diseasewas defined as
a GFR < 15 mL/min/1.73 m2 or receipt of permanent renal
replacement therapy for more than 3 months. Neutropenia
was defined as an absolute neutrophil count<500 cells/mm3.
Immunosuppressant therapy included treatment for
neoplastic diseases and organ transplantation, as well as the
use of corticosteroids (equivalent to more than 10 mg of
prednisolone daily for 5 days) within 4 weeks of the onset of
bacteremia. Long-term intravenous access included Hickman
catheters, port-A-catheters, and other permanent catheters.
The origin of the bacteremia was defined as previously sug-
gested.17 This study was approved by the institutional review
board of Taipei Veterans General Hospital.

Genomic species identification and antimicrobial
susceptibility testing

ABC was phenotypically identified by the 32 GN system
(bioMérieux, Marcy l’Etoile, France). The bacteria were
stored at �70�C in trypticase cystine agar (Difco Labora-
tories, Le Pont de Claix, France) supplemented with 15%
glycerol before use. Amultiplex polymerase chain reaction15

was used to identify A. baumannii. The non-baumannii Aci-
netobacter species were identified by amplification and
sequence analysis of the 16Se23S rRNA intergenic spacer
using universal primers.16 The susceptibility and non-
susceptibility of imipenem and other antimicrobial agents
were determined by agar dilution methods. The interpreta-
tion was performed according to the guidelines of the Clin-
ical and Laboratory Standards Institute.18 For imipenem, a
minimum inhibitory concentration (MIC) � 4 mg/L was
considered to reflect susceptibility, whereas anMIC> 4mg/L
was considered to show a nonsusceptible organism.
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