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Overview 
Purpose: To compare the performance of Thermo Scientific™ mupirocin

M.I.C.Evaluator™ (M.I.C.E.™) strips (Thermo Fisher Scientific) to the CLSI agar 

dilution method and ISO broth dilution method . 

Methods: The minimum inhibitory concentration (MIC) of staphylococcus isolates 

including methicillin-resistant Staphylococcus aureus (MRSA), methicillin-sensitive 

Staphylococcus aureus (MSSA) and coagulase-negative staphylococci (CNS)  was 

determined using  M.I.C.E. strips tested according to CLSI guidelines as well as the 

CLSI agar dilution and ISO broth dilution gold standard methods

Results: Mupirocin M.I.C.E. strips performed excellently with both gold standard 

methods, achieving at least 90.0% essential agreement (EA) for all sub-groups of 

organisms tested. 
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Introduction
Minimum inhibitory concentrations (MICs) are defined as the lowest concentration of 

an antimicrobial that will inhibit the visible growth of a microorganism and are used by 

diagnostic laboratories mainly to confirm resistance1.

Thermo Scientific M.I.C.Evaluators™ (M.I.C.E.™) combine the simplicity and ease of 

use of the disc diffusion method with the accuracy of an MIC test and provide a 

quantitative result. Quantitative data is of paramount importance in the clinical setting 

as it can be used to adjust the dosage given to a patient, therefore maximizing clinical 

efficiency and reducing costs2. Each M.I.C.E. strip is individually packaged and can be 

obtained in stackable boxes of 10 or 50 strips (see Figure 1.).

The current M.I.C.E. range is being extended to include mupirocin, an antibiotic 

frequently used intranasally to eliminate MRSA3.

Methods
In total, one hundred and four staphylococcus isolates including MRSA, MSSA, CNS 

and those displaying intermediate (MIC of 8-256μg/mL) and high level (MIC >256

μg/mL) mupirocin resistance were tested to the CLSI agar dilution method and thirty  

staphylococcus isolates incorporating the same sub-groups were tested to the ISO 

broth dilution method. 

The MIC of each of the isolates tested was interpreted using the methods listed 

below:

• CLSI agar dilution: Mueller-Hinton agar dilution plates were inoculated with each of 

the isolates tested, incubated at 35-37°C for 16-20 hr.4 and MIC results interpreted. 

• ISO broth dilution: Cation-adjusted Mueller-Hinton broth microdilution plates were 

inoculated with each of the isolates tested, incubated at 34-37°C for 16-20 hr.5 and 

MIC results interpreted. 

•M.I.C.E. strips: a 0.5 McFarland standard suspension of each isolate was prepared 

and swabbed onto Mueller Hinton Agar plates. A mupirocin M.I.C.E. strip was applied 

(see Figure 2.) to each plate, incubated at 35-37°C for 16-18 hr.6 and MIC results 

interpreted. 

Results
Essential Agreement (the percentage of strips giving an MIC within +1.0 and -1.5 

doubling dilution difference to the gold standard result) was calculated for 

staphylococci as a group (i.e. MRSA, MSSA and CNS combined) and each sub-

group individually. Results are shown in Table 1.

As the results in Table 1. show, mupirocin M.I.C.E. strips demonstrated excellent 

EA results when tested with staphylococci, achieving 94.2% and 100.0% EA with 

the CLSI agar dilution and ISO broth dilution methods respectively. 

Further sub-group analysis  i.e. analysis of MRSA, MSSA and CNS sub-groups 

independently, shows that each of the sub-groups tested to the CLSI agar dilution 

method achieved greater than or equal to 90.0% EA, with MRSA, MSSA and CNS 

achieving  91.1%, 100.0% and 90.0% EA respectively. 

Additionally, performance with the ISO broth dilution method was excellent, with all 

sub-groups tested achieving 100.0% essential agreement. 

M.I.C.E. EA (%)

Organism Group  / Sub-Group CLSI Agar Dilution 
Method 

ISO Broth 
Method 

Staphylococci (n=104 CLSI, n=30 ISO) 94.2 100.0

MRSA (n=45 CLSI, n=15 ISO) 91.1 100.0

MSSA (n=39 CLSI, n=5 ISO) 100.0 100.0

CNS (n=20 CLSI, n=10 ISO) 90.0 100.0

Conclusion
Individually packaged mupirocin M.I.C.E. strips (see Figure 4.) offer a convenient, accurate 

and reliable alternative to traditional methods such as agar and broth dilution for the 

determination of the MIC of staphylococci.
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Figure 1. M.I.C.E. strips and packaging 

Figure 2. Application of a mupirocin M.I.C.E. Strip to a Mueller-
Hinton agar plate.  

As mupirocin is a bacteriostatic antibiotic, the MIC was read at the point of 80% 

inhibition of all growth (see Figure 3.)

Table 1. Mupirocin M.I.C.E. EA values with each of the gold standard methods 

Figure 4. An individually packaged M.I.C.E. strip

Read at 80% 
inhibition

Figure 3. A mupirocin M.I.C.E. strip on an agar plate. Note that the zone of 

inhibition is read at 80%
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