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This study aimed to investigate whether CHROMagar Acinetobacter medium (CHRO-
Magar, France) in combination with an antimicrobial supplement (modified CHROMagar
Acinetobacter; CHROMagar, France) can be used for detecting and isolating multidrug-re-
sistant Acinetobacter species (MRA) in nasal and rectal surveillance cultures. Nasal and
rectal swab samples were collected from patients in an intensive care unit at a teaching
hospital. The samples were used to inoculate modified CHROMagar Acinetobacter plates,
which were examined after 24 and 48 hr of incubation at 37°C. Their susceptibility against
the antimicrobial agents meropenem, imipenem, ciprofloxacin, and amikacin was ana-
lyzed using the Etest (bioMerieux, France). A total of 406 paired samples (406 nasal swabs
and 406 rectal swabs) were obtained from 226 patients, and 120 samples (28 nasal and
28 rectal cultures, 47 nasal cultures only, and 17 rectal cultures only) yielded MRA. Seven-
ty-five MRA isolates (18.5%) were recovered from the 406 nasal samples, and 45 MRA
isolates (11.1%) were recovered from the 406 rectal samples. Of the 120 MRA isolates, 3
(2.5%) were detected only after 48 hr of incubation. The use of modified CHROMagar Aci-
netobacter together with nasal and rectal swabs and 1-day incubation is an effective sur-
veillance tool for detecting MRA colonization.
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Acinetobacter species has emerged as an important cause of
healthcare-associated infections [1-3]. In many parts of the world,
strains resistant to almost all available antimicrobial agents, in-
cluding carbapenems, have been reported and implicated in nu-
merous hospital outbreaks. These outbreaks usually occur in in-
tensive care units (ICUs). Acinetobacter spp. are extremely diffi-
cult to eradicate from the environment [4-7]. Increased morbidity
and mortality associated with these outbreaks have prompted
some hospitals to begin active surveillance in high-risk patients to
control the spread of Acinetobacter spp. [8].

http://dx.doi.org/10.3343/alm.2013.33.3.193

CHROMagar Acinetobacter (CHROMagar, Paris, France) is a
recently developed medium for selective and rapid identification
of Acinetobacter spp. It contains agents that inhibit the growth
of most yeasts and gram-positive cocci and uses a color-change
method that permits identification of Acinetobacter spp. as red
colonies within 18-24 hr of incubation. Previous studies have
reported that CHROMagar Acinetobacter is highly sensitive
(91.7%) and specific (89.7%) for multidrug-resistant Acineto-
bacter baumannii (MRAB) [9]. Although CHROMagar Acineto-
bacter cannot distinguish carbapenem-resistant from carbape-
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nem-susceptible A. baumannii [10], it may be a useful medium
for diagnostic screening and for improving strategies to control
infections and limit the spread of MRAB. However, this requires
improvement of the medium for better selection for MRAB [111].
The objective of this study was to analyze the performance of
CHROMagar Acinetobacter modified by the addition of an anti-
microbial supplement for the detection and isolation of MRA in
nasal and rectal surveillance cultures.

Modified CHROMagar Acinetobacter was prepared from de-
hydrated powder and liquid supplement added in the form of
the antimicrobial selective supplement (CR 102; CHROMagar,
Paris, France), according to the manufacturer’s instructions.
Nasal and rectal swab samples were collected from ICU patients
as part of active surveillance screening for methicillin-resistant
Staphylococcus aureus and vancomycin-resistant enterococci,
respectively. The samples were used to inoculate the modified
CHROMagar Acinetobacter plates, which were then incubated
at 37°C and examined after 24 and 48 hr for oxidase-negative
and bright salmon-red colonies indicative of MRA. Isolates iden-
tified as Acinetobacter spp. were tested using the Vitek 2 system
(bioMerieux Vitek, Hazelwood, MO, USA) to confirm their iden-
tity. Antimicrobial susceptibilities were analyzed using Etest strips
(bioMerieux, Marcy-I’Etoile, France) and interpreted on the
basis of the current Clinical and Laboratory Standards Institute
guidelines [12]. Resistance of the Acinetobacter spp. isolates
was tested against meropenem, imipenem, ciprofloxacin, and
amikacin, and multidrug resistance (MR) was defined as resis-
tance against 3 or all of these antimicrobial agents.

A total of 406 paired samples (406 nasal swabs and 406 rectal
swabs) were obtained from 226 patients admitted to the medical
and surgical ICUs at a teaching hospital in Korea during a 2-
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month study period (February-March 2012). A total of 120 sam-
ples (28 nasal and 28 rectal cultures, 47 nasal cultures only, 17
rectal cultures only) yielded MRA (Table 1). In a previous study
that had assessed the MRA colonization rates of 3 body sites,
including skin, pharynx, and digestive tract, the detection rates
of Acinetobacter spp. were similar (75-77%) for armpit, pharynx,
and rectum [13]. However, our findings demonstrated that the
use of the nasal swab resulted in higher sensitivity (nasal, 18.5%
vs. rectal, 11.1%) for the detection of MRA colonization than the
rectal swab, and that a combination of nasal and rectal swabs
increased the detection rates (22.7%) of MRA colonization. The
identity of all 120 isolates as Acinetobacter spp., as diagnosed
with the modified CHROMagar Acinetobacter medium, was
confirmed using the Vitek 2 system (bioMerieux Vitek).

All the 120 Acinetobacter spp. isolates were confirmed to be
MR by the Etest (Table 1). In another study that yielded similar
results, addition of the KPC supplement (CHROMagar, Paris,
France) to CHROMagar Acinetobacter enabled selective recov-
ery of carbapenem-resistant A. baumannii [14]. In the current
study, 75 MRA isolates (18.5%) were recovered from 406 nasal
samples, and 45 MRA isolates (11.1%) were recovered from 406
rectal samples (Table 1). Three (2.5%) of the 120 MRA isolates
were detected only after 48 hr of incubation. Another 10 sam-
ples appeared as pinpoint-sized, colorless colonies at 24 hr that
turned red at 48 hr. These 10 isolates tested oxidase positive
and were identified as Pseudomonas spp. (data not shown).
Therefore, extension of the incubation time does not improve
the detection of MRA.

The limitations of this study are that these evaluations were
performed only in a clinical setting and in the absence of a
comparable medium. However, these results show that the use

Table 1. Samples used and the minimum inhibitory concentration (MIC) of four antimicrobial drugs for 120 multidrug-resistant Acineto-

bacter strains identified with modified CHROMagar Acinetobacter

MIC (pg/mL) / Susceptibility

N isolated from:

Isolated samples

Meropenem Imipenem Ciprofloxacin Amikacin Nasal Rectal
Nasal and rectal swabs >32/R >32/R >32/R >256/R 26 25
16/R 16/R >32R >256/R 0 1
>32R >32/R >32R 32/ 2 2
Nasal swab only >32R >32/R >32/R >256/R 44
>32/R >32/R >32/R 32/ 2
>32/R >32R >32/R 4/3 1
Rectal swab only >32/R >32/R >32/R >256/R 16
32/R 16/R >32R >256/R 1
Total 75 45

Abbrebiations: R, resistant; |, intermediate; S, susceptible.
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of modified CHROMagar Acinetobacter together with nasal and
rectal swabs and 1-day incubation is an effective active surveil-
lance tool for the detection of MRA colonization.
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