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The new BD PHOENIX automated microbiology system (Becton Dickinson Diagnostic Systems, Sparks,
Md.) is designed for automated rapid antimicrobial susceptibility testing and identification of clinically
relevant bacteria. In our study, the accuracy and speed of the BD PHOENIX oxacillin MIC determination for
detecting methicillin resistance was evaluated for 200 clinical isolates of coagulase-negative staphylococci
(CoNS). Compared to mecA PCR, the BD PHOENIX system detected methicillin resistance with a sensitivity
of 99.2%. According to the actual NCCLS oxacillin MIC breakpoint of >0.5 �g/ml, the specificity was only
64.9%, attributable to false-positive results in 26 mecA-negative strains, including 16 non-Staphylococcus
epidermidis strains. Alternative oxacillin breakpoints of >1, >2, and >4 �g/ml resulted in increased specific-
ities of 83.8, 94.6, and 100% and high sensitivities of 99.2, 99.2, and 96.7%, respectively. Similarly, NCCLS broth
microdilution oxacillin MICs exhibited a sensitivity of 100% but a low degree of specificity. However, the
previous oxacillin MIC breakpoint of >4 �g/ml performed with a sensitivity of 98.4% and a specificity of 98.7%.
BD PHOENIX oxacillin MIC results were available after 9 h for 40.5% of the examined CoNS strains and were
completed after 17 h. Our results revealed the high reliability of the BD PHOENIX system as a phenotypic
method for detection of resistance to oxacillin in mecA-positive CoNS. However, for the improvement of
specificity, reevaluation of the optimal oxacillin MIC breakpoint for CoNS appears to be necessary.

Coagulase-negative staphylococci (CoNS) are major nos-
ocomial pathogens ranking today among the five most fre-
quently isolated organisms in nosocomial sepsis and infec-
tions related to foreign biomaterials, like intravascular and
peritoneal dialysis catheters, cerebrospinal fluid shunts,
prosthetic heart valves, and prosthetic joints, vascular grafts,
cardiac pacemakers, and intraocular lenses (20, 26, 27, 35,
41, 43).

Frequent multiple antibiotic resistance, and especially the
high prevalence of clinical CoNS exhibiting methicillin resis-
tance, has turned treatment of CoNS infection into a thera-
peutic challenge (2, 10). Methicillin resistance is mediated by
an additional low-affinity penicillin binding protein 2a (PBP2a)
encoded by the mecA gene (4).

For critically ill patients, vancomycin is the empirical therapy
until methicillin resistance is ruled out. However, antistaphy-
lococcal penicillins are the drugs of choice because of unex-
celled activity and low toxicity and in order to reduce the
possibility of the emergence of vancomycin-resistant CoNS,
Staphylococcus aureus, and enterococci (6, 7, 31, 36, 37, 45).
Reliable and rapid detection of methicillin resistance is thus
indispensable for such “curtailed” antibiotic therapy of pa-
tients with CoNS infections. Detection of mecA by PCR is very
sensitive and is considered the reference method (33). Alter-

natively, detection of PBP2a as a marker of methicillin resis-
tance has shown promising results with CoNS and is therefore
also recommended (1, 15–17, 25, 33, 44, 48). In contrast, phe-
notypic detection of methicillin resistance in CoNS is difficult
due to the heterogeneous expression of mecA (6, 30, 40, 47).
Commonly used tests rely on modified culture conditions to
enhance the expression of resistance and take up to 48 h for
reliable results (30, 40, 47).

Rapid availability of antimicrobial susceptibility data is likely
to result in curtailed antibiotic therapy (9, 42), and lower mor-
tality rates have been reported (9). Some automated systems
for susceptibility testing offer the advantage of rapid reporting
and improved detection of unusual resistance phenotypes,
which is likely to significantly improve intra- and interlabora-
tory reproducibility. Additionally, financial benefits may result
from reduced laboratory costs, fewer diagnostic tests per-
formed, and decreased length of stay for patients in an inten-
sive care unit (3, 9, 12).

In our study, the accuracy and speed of the BD PHOENIX
automated microbiology system (Becton Dickinson Diagnostic
Systems, Sparks, Md.) for detecting methicillin resistance in
CoNS were evaluated by comparing the results of mecA PCR
and oxacillin MIC determination by broth microdilution to the
results of the BD PHOENIX oxacillin MIC determination for
200 clinical CoNS isolates.

(Part of this work will appear in the doctoral thesis of M. A.
Horstkotte, Universitätsklinikum Hamburg-Eppendorf, Ham-
burg, Germany.)
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MATERIALS AND METHODS

Bacterial isolates. The CoNS strains in the present study (n � 200) comprise
14 different species (139 S. epidermidis strains, 16 S. haemolyticus strains, 10 S.
hominis strains, 9 S. saprophyticus strains, 6 S. capitis strains, 4 S. lugdunensis
strains, 4 S. warneri strains, 4 S. xylosus strains, 2 S. schleiferi strains, 2 S. cohnii
strains, 1 S. chromogenes strain, 1 S. simulans strain, 1 S. arlettae strain, and 1 S.
kloosii strain). All of the strains belong to a collection of clinical CoNS isolated
in 1997 and 1998 at the University Hospital Hamburg-Eppendorf. Species iden-
tification was performed by using Gram stain morphology, the catalase test, the
clumping factor test, and the ID 32 Staph system (bioMérieux, Marcy l’ Etoile,
France). The strains were characterized for the presence of PBP2a using a
commercially available latex agglutination test (Denka Seiken Co., Niigata, Ja-
pan) (15) and have been used for evaluation of the new automated VITEK2
system (14). The strains were kept at �80°C in microbank tubes (Pro Lab
Diagnostics, Richmond Hill, Ontario, Canada). S. aureus ATCC 29213 (mecA
negative) and S. aureus ATCC 43300 (mecA positive) were used for quality
control.

PCR for mecA. PCRs were performed as described previously (15, 27).
BD PHOENIX antimicrobial susceptibility testing. Methicillin resistance was

detected by oxacillin MIC determination (range, �0.25 to �8 �g/ml) included in
the PMIC/ID-6 test panel for gram-positive bacteria (reference no. 448513;
Becton Dickinson) of the BD PHOENIX system according to the manufacturer’s
instructions. Briefly, each isolate was subcultured twice on Columbia agar (Difco,
Becton Dickinson) containing 5% sheep blood for 24 h at 37°C before being
tested. The BD PHOENIX identification (ID) broth was inoculated with bacte-
rial colonies of the respective isolate adjusted to a 0.5 McFarland standard using
a CrystalSpec Nephelometer (Becton Dickinson Diagnostic Systems). An aliquot
of 25 �l of the ID suspension was subsequently inoculated into the antimicrobial
susceptibility test broth (Becton Dickinson), and 1 drop of the redox indicator
resazurin was added. The self-inoculating combination panels were filled, sealed,
and loaded into the BD PHOENIX system, where kinetic measurements of both
colorimetric and fluorescent signals were collected every 20 min. The results for
the BD PHOENIX oxacillin MIC determination were recorded after every hour
up to 9 h for each strain. Strains for which the oxacillin MICs were 0.5 to 2 �g/ml
or with divergent oxacillin MIC results compared to the PCR for mecA were
retested.

Broth microdilution. Each isolate was subcultured twice on Columbia agar
containing 5% sheep blood at 37°C before being tested. Oxacillin MIC results
were determined according to the guidelines of the NCCLS (33) with an inoc-
ulum of 5 � 105 CFU/ml in cation-adjusted Mueller-Hinton broth (Difco)
supplemented with 2% NaCl. The polystyrol microtiter plates with U-shaped
wells (Greiner, Kremsmünster, Austria) were incubated at 35°C and read after
24 h.

RESULTS

mecA was detected in 124 of 200 (62%) CoNS strains, with
99 of 140 (70.7%) mecA-positive S. epidermidis strains and 25
of 60 (41.7%) mecA-positive non-S. epidermidis strains.

A BD PHOENIX oxacillin MIC of �8 �g/ml was reported
for 115 of 123 mecA-positive strains. The BD PHOENIX ox-
acillin MICs for four mecA-positive strains were 4 �g/ml,
whereas those for two mecA-positive S. epidermidis strains and
one mecA-positive S. saprophyticus strain were 2 �g/ml. The
oxacillin MIC of only one mecA-positive S. epidermidis strain
was �0.25 �g/ml (Tables 1 and 2).

The BD PHOENIX system detected an oxacillin MIC of
�0.25 �g/ml for 48 of 74 mecA-negative CoNS but oxacillin
MICs of 0.5, 1, and 2 �g/ml, respectively, for 14, 8, and 4
mecA-negative strains. These higher oxacillin MICs were ob-
served for 10 S. epidermidis strains, 6 S. saprophyticus strains, 4
S. lugdunensis strains, 1 S. xylosus strains, 1 S. capitis strain, 1 S.
haemolyticus strain, 1 S. arlettae strain, 1 S. kloosii strains, and
1 S. cohnii strain (Tables 1, 2, 3, and 4).

The 29 strains for which there were BD PHOENIX oxacillin
MICs ranging from 0.5 to 2 �g/ml and the 1 mecA-positive S.
epidermidis strain for which there was a BD PHOENIX oxacil-

lin MIC of �0.25 �g/ml were retested (Table 2). In the ma-
jority of strains, the oxacillin MIC results were within �1
doubling dilution (Table 2).

For three strains, a mecA-negative S. epidermidis strain, a
mecA-negative S. cohnii strain, and a mecA-positive S. epider-
midis strain, no BD PHOENIX oxacillin MIC was reported
initially due to insufficient growth, but on retesting, the BD
PHOENIX oxacillin MICs for the mecA-negative and the
mecA-positive S. epidermidis strains were 1 and 4 �g/ml, re-
spectively. For the mecA-negative S. cohnii strain, no BD
PHOENIX result was obtained on retesting.

According to the actual resistant NCCLS oxacillin MIC
breakpoint of �0.5 �g/ml, the BD PHOENIX system detected
methicillin resistance in CoNS with a sensitivity of 99.2% and
a specificity of 64.9%. Interestingly, the previous NCCLS ox-
acillin MIC breakpoint of �4 �g/ml would have displayed an
excellent specificity of 100% and a high sensitivity of 96.7%.
Alternative oxacillin MIC breakpoints of �1 and �2 �g/ml
both had a sensitivity of 99.2% with specificities of 83.8 and
94.6%, respectively (Table 2).

Broth microdilution testing among the 124 mecA-positive
CoNS strains revealed oxacillin MICs of �8 �g/ml for 114
strains, 4 �g/ml for 8 strains, and 2 and 0.5 �g/ml, respectively,
for one S. epidermidis and one S. saprophyticus strain (Tables 2,
3, and 4). This resulted in a sensitivity of 100% for the actual
resistant NCCLS oxacillin MIC breakpoint of �0.5 �g/ml.
However, the specificity reached only 13%, with an oxacillin
MIC of �0.25 �g/ml for 10 of 76 mecA-negative strains,
whereas the oxacillin MICs for 27, 25, and 13 strains were 0.5,
1, and 2 �g/ml, respectively. The broth microdilution oxacillin
MIC for only one mecA-negative S. kloosii strain was 4 �g/ml
(Tables 3 and 4). In contrast, the previous NCCLS oxacillin
MIC breakpoint of �4 �g/ml performed with an improved
specificity of 98.7% and a sensitivity of 98.4%. Alternative
oxacillin MIC breakpoints of �1 or �2 �g/ml displayed a
sensitivity of 99.2% and specificities of 48.7 and 81.6%, respec-
tively.

Comparison of BD PHOENIX oxacillin MICs and broth
microdilution oxacillin MICs revealed that the MICs were

TABLE 1. BD PHOENIX oxacillin MICs compared to mecA PCR
on the basis of different oxacillin MIC breakpointsa

Oxacillin MIC
breakpoint (�g/ml) and

strain type

No. of CoNS strains
classified as: Sensitivity

(%)
Specificity

(%)
Resistant Susceptible

�0.5
mecA-positive 122 1 99.2 64.9
mecA-negative 26 48

�1
mecA-positive 122 1 99.2 83.8
mecA-negative 12 62

�2
mecA-positive 122 1 99.2 94.6
mecA-negative 4 70

�4
mecA-positive 119 4 96.7 100
mecA-negative 0 74

a BD PHOENIX oxacillin MICs were not reported initially for 3 of 200 CoNS
strains due to insufficient growth of the strains in the test panels. These three
strains were not included this analysis.
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within �1 doubling dilution (essential agreement) for the ma-
jority of the examined strains (Table 3 and 4).

Analysis of the time to results of the BD PHOENIX system
revealed that oxacillin MIC results were available after 8 and
9 h in 18.5 and 40.5% of the strains, respectively (Table 5).
After 6 or 7 h, mecA-positive strains predominated, but after
8 h, the proportions of mecA-positive CoNS detected as resis-
tant (19.4%) and mecA-negative CoNS reported as susceptible
(17.1%) were about equal (Table 5). However, after 9 h, mecA-
negative CoNS reported as susceptible outweighed mecA-pos-

itive CoNS reported as resistant, with 47.4 versus 36.3% (Table
5). BD PHOENIX oxacillin MIC testing was completed after
17 h (Table 5).

DISCUSSION

The BD PHOENIX system provides automated antimicro-
bial susceptibility testing and identification of clinically rele-
vant bacteria and has been evaluated for the identification of
Burkholderia cepacia complex isolates and the detection of

TABLE 2. CoNS strains for which BD PHOENIX oxacillin MIC is 0.5 to 2 �g/ml or is discrepant compared to mecA PCR

Strain no. Species

Oxacillin MIC (�g/ml)

mecA PCRBD PHOENIX Broth
microdilutionInitially On repeat testing

2 S. epidermidis 0.5 �0.25 0.25 Negative
12 S. epidermidis 0.5 �0.25 0.5 Negative
15 S. epidermidis 0.5 No growth 2 Negative
174 S. epidermidis 0.5 �0.25 0.5 Negative
199 S. haemolyticus 0.5 0.5 0.125 Negative
64 S. capitis 0.5 0.5 2 Negative
8 S. lugdunensis 0.5 0.5 2 Negative
89 S. lugdunensis 0.5 �0.25 0.5 Negative
175 S. lugdunensis 0.5 0.5 0.5 Negative
7 S. saprophyticus 0.5 0.5 1 Negative
9 S. saprophyticus 0.5 0.5 1 Negative
48 S. saprophyticus 0.5 0.5 1 Negative
177 S. saprophyticus 0.5 0.5 1 Negative
95 S. xylosus 0.5 0.5 1 Negative
1 S. epidermidis 1 1 0.25 Negative
55 S. epidermidis 1 �0.25 0.25 Negative
207 S. epidermidis 1 0.5 1 Negative
173 S. arlettae 1 1 2 Negative
90 S. kloosii 1 1 4 Negative
16 S. lugdunensis 1 0.5 2 Negative
3 S. saprophyticus 1 1 2 Negative
4 S. saprophyticus 1 1 0.5 Negative
50 S. epidermidis 2 0.5 1 Negative
52 S. epidermidis 2 �0.25 0.5 Negative
99 S. epidermidis 2 �0.25 0.5 Negative
60 S. cohnii 2 2 2 Negative

102 S. epidermidis �0.25 �0.25 8 Positive
73 S. epidermidis 2 �8 4 Positive
204 S. epidermidis 2 1 2 Positive
96 S. saprophyticus 2 �8 0.5 Positive

TABLE 3. One-to-one comparison of NCCLS broth microdilution
oxacillin MIC results with BD PHOENIX oxacillin MIC results in

mecA-positive CoNS strainsa

BD PHOENIX
oxacillin MIC

(�g/ml)

No. of strains at NCCLS broth microdilution oxacillin
MIC (�g/ml) of:

�0.25 0.5 1 2 4 �8

�8 6 109
4 1 3
2 1 1 1
1
0.5

�0.25 1

a BD PHOENIX oxacillin MICs were not reported initially for 3 of 200 CoNS
strains due to insufficient growth of the strains in the test panels. These three
strains were not included this analysis.

TABLE 4. One-to-one comparison of NCCLS broth microdilution
oxacillin MIC results with BD PHOENIX oxacillin MIC results in

mecA-negative CoNS strainsa

BD PHOENIX
oxacillin MIC

(�g/ml)

No. of strains at NCCLS broth microdilution oxacillin
MIC (�g/ml) of:

�0.25 0.5 1 2 4 �8

�8
4
2 2 1 1
1 2 1 1 3 1
0.5 2 4 5 3

�0.25 6 19 17 6

a BD PHOENIX oxacillin MICs were not reported initially for 3 of 200 CoNS
strains due to insufficient growth of the strains in the test panels. These three
strains were not included this analysis.
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extended-spectrum beta-lactamases in Escherichia coli and
Klebsiella species (5, 22, 38). Recently, the BD PHOENIX
system has been tested with a variety of gram-positive bacteria.
There was good agreement of oxacillin MIC results for 161
CoNS strains between the BD PHOENIX system and broth
microdilution as the reference method (11). However, detailed
information about discrepant strains was lacking and mecA
PCR was performed only for strains already categorized as
resistant by the oxacillin MIC, rendering exact determination
of sensitivity and specificity difficult. The time until detection
of methicillin resistance was not addressed.

In our study, the new BD PHOENIX system proved to be a
highly reliable phenotypic method for detecting mecA-positive
CoNS strains as resistant to oxacillin. Based on the current
NCCLS oxacillin MIC breakpoint of �0.5 �g/ml, the BD
PHOENIX oxacillin MIC exhibited an excellent sensitivity of
99.2% but a rather low specificity of 64.9% (Table 1). These
findings were supported by the broth microdilution results,
which exhibited an excellent sensitivity of 100% but a specific-
ity of 13%. However, evaluation of the two oxacillin MIC
determination methods with higher breakpoints would have
shown a favorable performance.

In 1999, the NCCLS lowered the oxacillin MIC breakpoint
for CoNS from �4 to �0.5 �g/ml (33, 40). Subsequently,
several investigators found high sensitivity of the new break-
point for S. epidermidis, S. hominis, and S. haemolyticus but
described reduced specificity for S. saprophyticus, S. cohnii, S.
xylosus, S. warneri, and S. lugdunensis strains (13, 19, 25, 34, 40).
Concordantly, in our study, six S. saprophyticus strains, four S.
lugdunensis strains, one S. xylosus strain, one S. cohnii strain,
one S. capitis strain, one S. arlettae strain, and one S. kloosii
strain were mecA negative, but the BD PHOENIX oxacillin
MICs for the strains ranged from 0.5 to 2 �g/ml. The classifi-
cation of these 15 isolates was confirmed by broth microdilu-
tion results (Table 2).

Similarly, decreased specificity of the actual breakpoint was
described for the Vitek automated system (bioMérieux), pre-
dominantly due to mecA-negative S. saprophyticus and S. lug-
dunensis and to a minor extent to S. cohnii, S. sciuri, and S.
capitis strains (18, 25, 29, 34, 46). The new VITEK 2 system
(bioMérieux) showed high sensitivity (14, 21, 23, 24), and con-
cordance between mecA PCR and VITEK 2 oxacillin MICs
was observed for almost all S. epidermidis, S. haemolyticus, and
S. hominis strains (14, 23). However, the specificities varied
considerably, between 97 and 80%, due to false-positive re-
sults, especially for mecA-negative S. saprophyticus, S. cohnii,
and S. lugdunensis strains (14, 23).

It is notable that in our study BD PHOENIX oxacillin MICs

of 0.5, 1, and 2 �g/ml were reported for four, three, and three
mecA-negative S. epidermidis strains, respectively, as well as for
one mecA-negative S. haemolyticus strain (Table 2). Broth mi-
crodilution would have classified 4 of these 11 isolates as sus-
ceptible (Table 2). Essential agreement between the oxacillin
MICs in the two methods was recorded for four of the remain-
ing seven strains, which all had to be classified as resistant
(Table 2). The 10 (7.2%) mecA-negative S. epidermidis strains
for which the oxacillin MICs were �0.5 �g/ml, out of a total of
139 S. epidermidis strains, represent a proportion similar to
that in another study, which found 2 of 37 (5.4%) S. epidermidis
strains for which the oxacillin MICs were �0.5 �g/ml (30).

For epidemiological reasons, study populations vary in their
species compositions and strains differ in their phenotypic ex-
pression of methicillin resistance. Consequently, a range of
oxacillin MIC breakpoints for resistance have been proposed.
Until 1999, the NCCLS recommended an oxacillin MIC break-
point for resistance in all staphylococci of �4 �g/ml, but �2
(47) or �1 (8, 30) �g/ml was advocated as more appropriate
for CoNS. An even lower oxacillin MIC breakpoint of �0.5
�g/ml, suggested by two other investigators (28, 40), was
adopted for CoNS by the NCCLS in 1999.

The inoculum size is crucial for oxacillin MIC determina-
tion. Despite adherence to the NCCLS protocol, the inoculum
was clearly below the target concentration of 5 � 105 CFU/ml
for all CoNS species except S. lugdunensis in a large multi-
center study (33, 40). Interestingly, the recorded mean num-
bers of CFU per milliliter were lower for S. epidermidis, S.
hominis, and S. haemolyticus than for S. saprophyticus, S. capi-
tis, and S. lugdunensis (40), which correlates with the higher
oxacillin MICs described in several studies for the last three
species despite their being mecA negative.

Subtle changes in the test conditions, e.g., the source of the
Mueller-Hinton medium, have been reported to affect oxacillin
MIC results for CoNS (40). The BD PHOENIX antimicrobial
susceptibility test broth contains 0.01% Tween 80, which may
explain some discrepancies in oxacillin MIC results.

Mechanisms of oxacillin resistance independent of mecA
may be responsible for oxacillin MIC results of 0.5 to 2 �g/ml
for mecA-negative strains. Alterations in PBPs other than
PBP2a have been described in S. haemolyticus and S. sapro-
phyticus (39) and have been suggested as one explanation for
this phenomenon (40). Alternatively, S. saprophyticus and S.
lugdunensis, and probably certain other CoNS species, might
inherently display a higher oxacillin MIC despite lacking mecA.

To improve the specific detection of methicillin resistance in
CoNS, exclusion of S. saprophyticus and S. lugdunensis strains
was recommended (25), and this proposal was adopted in part
by the NCCLS, which no longer recommends routine oxacillin
susceptibility testing of S. saprophyticus isolated from urine
(33).

However, this issue cannot be fully resolved by the exclusion
of S. saprophyticus and S. lugdunensis strains or by the recom-
mendation of the NCCLS to additionally analyze CoNS strains
other than S. epidermidis which cause severe infections for the
presence of either PBP2a or mecA and to consider strains
lacking these markers as susceptible. PCR for mecA is both
laborious and costly, whereas false-positive PBP2a latex agglu-
tination tests have been observed for mecA-negative S. warneri,
S. lugdunensis, S. simulans, and S. hominis strains but not S.

TABLE 5. Time course of BD PHOENIX oxacillin MIC results
in CoNSa

CoNS
No. (%) of strains with reported oxacillin MIC results at (h):

5 6 7 8 9 17

All 1 (0.5) 8 (4) 21 (10.5) 37 (18.5) 81 (40.5) 197 (98.5)
mecA positive 1 (0.8) 8 (6.5) 18 (14.5) 24 (19.4) 45 (36.3) 123 (99.2)
mecA negative 0 (0) 0 (0) 3 (3.9) 13 (17.1) 36 (47.4) 74 (97.4)

a BD PHOENIX oxacillin MICs were not reported initially for 3 of 200 CoNS
strains due to insufficient growth of the strains in the test panels. These three
strains were not included this analysis.
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epidermidis strains (1, 15, 16, 44, 48). The question of whether
penicillinase-resistant penicillins can eradicate severe infec-
tions due to mecA-negative CoNS for which the oxacillin MICs
are 0.5 to 2 �g/ml is unresolved. Clinical trials with strains of S.
lugdunensis, which is now regarded as an important pathogen
in native valve endocarditis (32), or S. saprophyticus causing
complicated urinary tract infection are needed.

In our study, all CoNS strains for which the BD PHOENIX
oxacillin MICs were 0.5 or 1 �g/ml did not harbor mecA, in
contrast to three out of seven strains for which the oxacillin
MIC was 2 �g/ml. In another study, mecA PCR results and the
presence of PBP2a have been found to be identical in these
CoNS strains (15). We conclude that CoNS strains for which
the critical BD PHOENIX oxacillin MIC is 2 �g/ml should be
examined for the presence of PBP2a or mecA. Further inves-
tigations are warranted to clarify whether differential, species-
specific oxacillin MIC breakpoints of �2 �g/ml for S. sapro-
phyticus and S. lugdunensis (19, 40) and �0.5 �g/ml for S.
epidermidis and other CoNS species are more appropriate.

An optimized antibiotic regimen can result in lower mortal-
ity (9, 42). Therefore, antimicrobial test results should be ac-
cessible on the day of testing. Evaluation of the speed of the
BD PHOENIX system for providing oxacillin MIC results re-
vealed at least equivalence to those of other phenotypic meth-
ods. After 9 h, results for �41% of the CoNS strains were
reported, and oxacillin MIC testing was completed after 17 h
(Table 5).
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