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Methicillin-resistant Staphylococcus aureus (MRSA) is a
major nosocomial pathogen, especially in intensive care
units in which nasal carriage of MRSA by patients is
associated with a high risk of MRSA bacteremia [1]. Early
detection of the reservoir of resistant strains, so that
appropriate isolation precautions can be taken, is essential
for a successful infection control strategy [2]. Thus, an
accurate test to screen patients for nasal MRSA coloniza-
tion would be valuable. Several media have been used for
screening nasal carriers of MRSA, but their sensitivity has
been poor, especially for detecting non-multidrug
resistant MRSA [3–6]. Recently, a new chromogenic and
selective medium, CHROMagar MRSA (CHROMagar
Microbiology, Paris, France), which is produced by adding
a proprietary supplement containing a cephamycin antibi-
otic to dehydrated CHROMagar MRSA powder, has been
tested on a collection of S. aureus strains [7]. This medium
is sensitive and specific, but its ability to reliably identify
MRSA directly from clinical samples remains unproven.
Therefore, we tested this medium directly with samples
from 831 nasal swabs collected from 321 patients.

Samples were suspended in 0.5 ml physiological
(0.85%) saline for homogenization and three media were
streaked for isolation in the following order: (a) on
Trypticase soy agar supplemented with 5% horse blood
(HB; bioMérieux, Marcy-l’Etoile, France); (b) on CHRO-
Magar MRSA; and (c) on Mueller-Hinton agar supple-
mented with 10 mg/l of tobramycin (MHT; Becton
Dickinson, Le Pont de Claix, France). Swabs were

reloaded between distributions to each plate. All of the
plates were examined after 24 and 48 h of incubation at
37°C. The putative MRSA colonies are recognized on
CHROMagar MRSA by their characteristic mauve color.
Each type of mauve colony appearing on CHROMagar
MRSA and of colonies suspected to be staphylococcal on
HB and MHT were identified using Gram stain, catalase
test and positive agglutination with Pastorex Staph Plus
(BioRad, Marnes-la-Coquette, France). Identity was con-
firmed using the API ID32 STAPH system (bioMérieux)
and, if necessary, with a tube coagulase test. When different
colony aspects were observed, each colony type was
investigated. The number of colonies was noted when it
was low (≤5).

Antimicrobial susceptibility testing was performed using
the disk-diffusion method on Mueller–Hinton agar according
to the guidelines of the Comité Français de l’Antibiogramme
(http://www.sfm.asso.fr/). Methicillin susceptibility was de-
termined using the following three methods: (a) testing with a
30 μg cefoxitin disk, a 106 cfu/ml inoculum and incubation at
37°C for 24 h [8]; (b) the MRSA-Screen latex agglutination
test (bioMérieux) to confirm the presence of the penicillin-
binding protein 2a; and (c) PCR for detecting the mecA gene
as described previously [9]. These three tests gave concordant
results. Isolated MRSA strains were typed using pulsed-field
gel electrophoresis (PFGE) as described previously for
studying genetic diversity of strains [10].

Of the 831 samples, 219 contained S. aureus strains
recovered by at least one method, and 113 of these
contained MRSA. MRSA was detected by CHROMagar
MRSA in 108 samples (sensitivity 95.6%), MHT in 77
samples (sensitivity 68.1%) and HB in 94 samples
(sensitivity 83.2%). The lower sensitivity of HB medium
may be due to an inhibitory effect of the abundant
commensal flora present on this medium. Two different
S. aureus colony types corresponding to two different
MRSA were isolated from six samples. One methicillin-
susceptible S. aureus (MSSA) and one MRSA were
isolated from four additional samples (on HB). Thus, the
219 samples that contained S. aureus strains yielded 229 S.
aureus strains, and 119 of these were MRSA.
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After 24 h of incubation, 114 of the 119 MRSA isolates
yielded mauve colonies on CHROMagar MRSA, mostly
0.7–1.9 mm in diameter (sensitivity 95.8%) (Fig. 1a).
CHROMagar MRSA detected MRSA in 103 of the 105
samples that contained more than five colonies (sensitivity
98.1%) and 11 of the 14 samples that contained 1–5
colonies (sensitivity 78.6%).

After 48 h of incubation, the mean size of the mauve
colonies of the 114 MRSA strains was 2–2.2 mm, and three
additional MRSA had been recovered (sensitivity 98.3%).
These three additional MRSA strains were from two
samples obtained from patients receiving antibiotics and
from one sample that produced only one colony. Smaller
purple colonies (about 0.5 mm) were observed after 48 h of
incubation in 80 of the 831 samples; 62 of these were
identified as Corynebacterium spp (Fig. 1b) and 18 as
coagulase-negative staphylococci (CoNS). These colonies
are easily distinguished from the MRSA colonies, which
are large and mauve. Therefore, further testing is usually
not necessary. The two remaining MRSA strains not
detected by CHROMagar MRSA produced only two and
five colonies on HB. All MSSA were inhibited by
CHROMagar MRSA (specificity 100%, positive and
negative predictive values 100 and 95.6%, respectively).

Eight MRSA phenotypes were identified on the basis of
kanamycin (K), tobramycin (T), gentamicin (G), erythro-
mycin (E), and pefloxacin (Pef) susceptibility. CHROM
agar MRSA detected 46 of 47 strains with a KTGPefE
resistance profile (sensitivity 97.9%), 31 of 32 strains with
a KTPefE resistance profile (sensitivity 96.9%), and all
strains of the other phenotypes, i.e., four KTGPef-resistant
strains, 14 KTPef-resistant strains, one KT-resistant strain,

seven PefE-resistant strains, 12 Pef-resistant strains and
two strains susceptible to KTGPefE (sensitivity 100%).
This medium thus detected all 21 MRSA that were
susceptible to aminoglycosides, thereby overcoming one
of the major problems observed with the CHROMagar
Staph aureus medium supplemented with oxacillin [6].

After 48 h of incubation, a matte halo surrounded some
MRSA colonies (Fig. 1c). This phenomenon varied with
aminoglycoside susceptibility. It was observed for 14 of 21
aminoglycoside-susceptible MRSA, 21 of 46 KT-pheno-
type strains and only 2 of 50 strains with the KTG
phenotype.

Eleven PFGE patterns were identified in strains isolated
using CHROMagar MRSA in this study (Fig. 1d). When
compared to the PFGE patterns we described recently for
MRSA isolated from bloodstream infections, these 11
PFGE patterns represent each of the four major MRSA
PFGE divisions in which MRSA strains were at least 60%
similar [10]. This suggests that CHROMagar MRSA is
able to detect the most frequent genogroups of invasive
MRSA.

In this study CHROMagar MRSA screening for MRSA
nasal colonization provided accurate results in 24 h without
requiring any complementary tests. A 48-h incubation
period may be useful to detect persistent nasal carriage of
MRSA in patients receiving antibiotic therapy.

Fig. 1 a Appearance of MRSA
colonies on CHROMagar
MRSA after 24 h of incubation;
b small purple colonies of Co-
rynebacterium spp after 48 h of
incubation; c sample with two
MRSA colony types after 48 h
of incubation, a matte halo
surrounds some colonies; d 11
PFGE patterns of MRSA strains
detected by CHROMagar
MRSA (lanes 1 to 11). L ladder
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