Vancomycin MIC of musculoskeletal Staphylococcus aureus isolates
by Etest, Vitek2 and Broth Microdilution
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Abstract
Background
Vancomycin has been the mainstay of treatment for Methicillin resistant,
and occasionally Methicillin susceptible Staphylococcus aureus (SA).
Multiple studies showed that higher Minimal Inhibitory Concentration
(MIC) to vancomycin in SA within the susceptible range is associated
with treatment failure. This has been attributed to difficulty achieving an
adequate vancomycin AUC/MIC ratio. Vancomycin MIC of MRSA blood
isolates, read by Etest has been reported to be one dilution higher than
that obtained from broth microdilution (BM). This study determined if
musculoskeletal SA isolates also had higher MICs to vancomycin by
Etest.
Methods
SA isolates from bone and musculoskeletal tissue were frozen by our
microbiology lab from 1989 to 1998. Of these stored specimens, 49 SA
isolates were thawed and grown on blood agar plates. Vancomycin MICs
were measured using Vitek2, Etest (Biomerieux) on Mueller Hinton agar
and broth microdilution (BM). The results from the BM and Etest were
read by 3 different investigators. For mean and median measurements,
MIC≤0.5 by Vitek2 were called 0.5. Agreement between the tests was
measured by kappa statistic.
Results
Of 49 individual SA isolates tested (39 Methicillin resistant SA, 10
Methicillin susceptible SA), 83.7% and 85.7% had MIC ≤0.5 by BM and
Vitek2 respectively. By Etest, 85.7% of specimens had MIC in the 1-1.5
range. There was poor agreement in general between the tests with
kappa<0.5 for all 2x2 comparisons. By BM, MIC mean was 0.49, median
of 0.5. By Vitek2, MIC mean was 0.61, median was 0.5, while by Etest,
MIC mean was 1.32 and median was 1.5. Etest results for the majority of
specimens were 0.5-1.0 dilution higher than Vitek2 and BM MICs.
Conclusion
Musculoskeletal SA isolates Vancomycin MIC measured by Etest is 0.5
to 1 dilution higher than that reported by Vitek2 or BM in this historic
frozen cohort. This is similar to findings previously reported on blood
specimens.
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Higher Vancomycin MIC is associated with treatment failure of
MRSA infections.
This has been attributed to the difficulty of achieving an
adequate Vancomycin AUC/MIC ratio.
Targeting higher Vancomycin troughs has been
recommended.
Vancomycin MIC by Etest has been reported to be one
dilution higher than that read by broth microdilution (BM)
when testing Staphylococcus aureus (SA) from blood
specimens.
The aim of this study was to determine if that applies to
musculoskeletal SA isolates.
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39 MRSA, 10 MSSA.
83.7% and 85.7% had MIC ≤0.5 by BM and Vitek2 respectively.
By Etest, 85.7% had MIC in the 1-1.5 range.
Poor agreement in general between the tests with kappa<0.5 for all 2x2 comparisons.
By BM, MIC mean was 0.49, median of 0.5.
By Vitek2, MIC mean was 0.61, median was 0.5
By Etest, MIC mean was 1.32 and median was 1.5.
Etest results for the majority of specimens were 0.5-1.0 dilution higher than Vitek2 and BM MICs.
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Methods
• 49 frozen SA musculoskeletal isolates
from 1989 to 1998 were thawed and
grown on blood agar plates.
• Vancomycin MICs were measured
using Vitek2, Etest and BM.
• Etest was done using Mueller Hinton
blood agar and strips by Biomerieux.
• Results from BM and Etest were read
by 3 different investigators.
• For mean and median measurements,
MIC≤0.5 by Vitek2 were called 0.5.
• Agreement between the tests was
measured by kappa statistic.

MIC (Mean, Median, Mode)
BM

Etest

≤0.5 (n = 42)

0.4, 0.25, 1.0

1.3, 1.5, 1.5

1 (n = 5)

0.9, 0.5, 2.0

1.5, 1.5, 2.0

2 (n = 2)

1.0, 1.0, 1.0

2.0, 2.0, 2.0
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• Musculoskeletal SA isolates Vancomycin
MIC measured by Etest is 0.5 to 1 dilution
higher than that reported by Vitek2 or BM.
• This is similar to findings previously reported
on blood specimens.
• MIC measured using Etest can be
subjective.
• Storage has been reported to decrease
Vancomycin MIC of blood MRSA.

