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ABSTRACT 

 

The CLSI M100-S19 document has recommended the disuse of vancomycin disks for staphylococci and 

informed that studies on the action of teicoplanin in disk-diffusion testing should be performed. We describe 

the comparison of two methods, disk diffusion and broth microdilution, for determining teicoplanin 

susceptibility in clinical isolates of staphylococci. Overall results showed an aggregation rate of 96.8%; 

Staphylococcus aureus showed total agreement while S. epidermidis showed 93.8% of agreement. 

According to these local results, disk diffusion can still be employed to teicoplanin susceptibility 

determination for staphylococci in our institution. 
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The class of glycopeptide antibiotics has two major 

representatives: teicoplanin and vancomycin. These 

antimicrobial agents are employed against beta lactam-resistant 

isolates, especially methicillin-resistant Staphylococcus aureus 

(MRSA) (8). Vancomycin is widely used in the United States 

(8, 9) while teicoplanin is utilized at same rates as those of 

vancomycin in Europe (12). The determination of susceptibility 

to glycopeptides became very important after the description of 

resistant enterococci (3) and staphylococci to such 

antimicrobials (1, 2, 13). The Clinical and Laboratory 

Standards Institute (CLSI) annually updates the breakpoints 

recommended for susceptibility determination by disk diffusion 

and for minimal inhibitory concentration (MIC) for different 

antimicrobial agents and microorganisms. The M100-S19 (5) 

protocol removed the vancomycin disk breakpoint for 

staphylococci as well as described a recommendation 

concerning teicoplanin disk breakpoints (Note 21, p. 57): 

“Teicoplanin disk diffusion breakpoints were not reevaluated 

concurrently with the reevaluation of vancomycin disk 

diffusion breakpoints during recent studies. Therefore, the 

ability of these teicoplanin breakpoints to differentiate 

teicoplanin-intermediate and teicoplanin-resistant 

staphylococci from teicoplanin-susceptible strains is not 

known”. The new M100-S20 (6) has also maintained this 

information. Differently, the European Committee on 

Antimicrobial Susceptibility Testing (EUCAST) reports that
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the disk-diffusion method is unreliable for both vancomycin 

and teicoplanin testing (EUCAST breakpoint tables v 1.1 

(April 27, 2010), available at http://www.eucast.org/eucast_ 

disk_diffusion_test/breakpoints/). Considering the need for 

new information on the possibility of using the disk-diffusion 

method to determine teicoplanin susceptibility, we compared 

such method with the gold standard reference test, the minimal 

inhibitory concentration determination, by using the broth 

microdilution method against clinical isolates of S. aureus and 

S. epidermidis. 

Sixty-three samples isolated from bloodstream infections 

and two standard samples (S. aureus ATCC 25923, S. aureus 

ATCC 29213) were evaluated. The staphylococci were isolated 

from bloodstream infections from patients attended at the 

University Hospital of Botucatu Medical School, São Paulo 

state, Brazil, a regional reference tertiary hospital, from 

January to July 2009 (Table 1). Isolates were identified by 

Gram staining, catalase and coagulase tests, and coagulase-

negative staphylococci were submitted to the simplified 

identification scheme proposed by Cunha et al. (7). 

Susceptibility tests were carried out as described by CLSI (4, 

5): the disk-diffusion method using inoculums of 0.5 according 

to the MacFarland standard scale, on Mueller-Hinton Agar 

plates (Oxoid) and a 30 µg teicoplanin disk (Oxoid). The broth 

microdilution test was carried out by using serial 

concentrations of teicoplanin (Sanofi-Pasteur), in cation-

adjusted Mueller-Hinton broth (Difco BD), ranging from 0.016 

to 512 µg/mL, on a microtitulation plate. After incubation for 

18-24 hours, the inhibition zone diameter and the minimal 

inhibitory concentrations were evaluated. The cutoff values for 

both tests followed the CLSI document M100-S19 (5). 

Agreement between the methods was defined as the same 

category of susceptibility. Errors were defined as: very major 

error, resulting from false susceptibility by the disk-diffusion 

test; major error, resulting from false resistance produced by 

the disk-diffusion test; and minor error, intermediate result by 

the disk-diffusion method and a resistant or susceptible 

category by the microdilution test. Unacceptable error levels 

were ≥1.5% for very major errors, ≥3% for major errors and 

10% for minor errors as recommended in the CLSI (formerly 

NCCLS) document M23-A2 (11). 

The reference ATCC strains showed results as expected 

by the CLSI guideline (5), both for disk-diffusion and broth-

microdilution tests. 

From the 63 staphylococci (methicillin-resistant and 

sensible samples), 31 were S. aureus, and 32 were S. 

epidermidis. The minimal inhibitory concentration (MIC) that 

inhibited 50 and 90% of the isolates were 1.0 and 4.0 µg/ml, 

respectively. All staphylococci samples showed susceptibility 

(95.2%) or intermediate resistance (4.8%) to teicoplanin, 

according to the gold-standard method – broth microdilution. 

The three samples with intermediate resistance to teicoplanin 

were S. epidermidis.  

The overall agreement between disk-diffusion and reference 

broth-microdilution tests was of 96.8%. All the discordant 

staphylococci samples (2 isolates; 3.2%) were identified as S. 

epidermidis and showed minor errors, thus ensuring approval of 

the disk diffusion test for teicoplanin (Figure 1). 

The observed results can be viewed as an attempt to preserve 

disk diffusion as a method to determine teicoplanin susceptibility. 

There are some limitations in this study though: the small number 

of teicoplanin-resistant staphylococci in this sample, which 

requires further studies, and the absence of molecular typing of the 

samples. Aiming to reduce the possibility of evaluating clonal 

samples, we observed some demographic and phenotypic features 

of the isolates in order to include samples that were representative 

for the whole hospital and showed different patterns of 

susceptibility to the antimicrobials (Table 1). By considering these 

observations, our data suggest that the disk-diffusion method can 

be used to determine teicoplanin susceptibility against 

staphylococci, at least in this institution. Multicenter studies 

evaluating a larger number of isolates with established genetic 

relatedness are highly necessary to extend this conclusion to other 

institutions.  
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Table 1. Distribution of samples according to ward of isolation and antibiotype*. 

Microorganism 

(number of 

samples) 

Origin 

(n) 

Number of 

different 

antibiotypes 

Microorganism 

(number of 

samples) 

Origin 

(n) 

Number of 

different 

antibiotypes 

Emergency Room 

(5) 
1 Dermatology (2) 1 

Gynecology (1) 1 
Emergency 

Room (6) 
4 

Heart Surgery (1) 1 
Gastroen-

terology (1) 
1 

Infectious 

Diseases (1) 
1 

Gastro-surgery 

(1) 
1 

Nephrology (1) 1 
Infectious 

Diseases (1) 
1 

Neurology (1) 1 
Internal 

Medicine (1) 
1 

Obstetrics (1) 1 Orthopedic (1) 1 

Rheumatology (2) 1 
Private 

ward (1) 
1 

Transplant Unit 

(2) 
1 

Vascular 

Surgery (1) 
1 

Methicillin 

susceptible 

S. aureus 

(16) 

Vascular Surgery 

(1) 
1 

Methicillin resistant 

S. aureus 

(15) 

  

Cardiology (1) 1 
Emergency 

Room (5) 
4 

Dialysis (1) 1 
Infectious 

Diseases (1) 
1 

Emergency Room 

(4) 
3 Nephrology (1) 1 

Emergency Room 

ICU(1) 
1 

Neuro-surgery 

(3) 
3 

Infectious 

Diseases (2) 
2 

Newborn ward 

(6) 
6 

Internal Medicine 

(2) 
2 

Pediatric ICU 

(1) 
1 

Nephrology (1) 1   

Methicillin 

susceptible S. 

epidermidis (15) 

Newborn ward (3) 2 

Methicillin resistant 

S. epidermidis 

(17) 

  
*Determined by the disk-diffusion method and drugs: cephalotin, cefuroxime, ciprofloxacin, clindamycin, chloramphenicol, erythromycin, 

gentamicin, linezolid, oxacillin, penicillin G and trimethoprim-sulfamethoxazole. 
ICU: intensive care unit. 

 

 

 

Figure 1. Comparative results between broth 

microdilution (MIC) and 30µg inhibition 

zone diameters for teicoplanin tested against 

63 clinical staphylococci isolates. Broken 

lines represent the breakpoint values for 

teicoplanin (5). Bold numbers represent 

discordant isolates. 
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