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Material and Methods

Results

Conclusions

Cutibacterium acnes, a human commensal, occasionally causes infections requiring long-term antibiotic 
treatment, including periprosthetic joint infections. Dalbavancin is a new lipoglycopeptide that allows intermittent 
dosing because of its exceptionally long half-life, 150-200 h. However, data on susceptibility of C. acnes to 
dalbavancin are lacking, and no EUCAST breakpoints have been defined. 

To determine the minimum inhibitory concentration (MIC) distribution of C. acnes for dalbavancin, and to 
compare the gradient test to the agar dilution reference method.  Vancomycin was used as a comparator. 

Bacterial isolates: 217 C. acnes isolates collected from positive tissue samples from arthroplasties (knee, n=18; hip, 
n=33; shoulder, n=65; and ankle, n=1), skin samples (n=15), and positive blood cultures (n=85). 

Antibiotic susceptibility was tested by agar dilution according to EUCAST methodology for anaerobic bacteria 
(± polysorbate 80) and by gradient test; MIC test strips (MTS) (Liofilchem, Italy) and Etest (bioMérieux, France). 

The MIC for dalbavancin against C. acnes using the agar dilution method showed a range of 0.016–0.125 mg/L and 
MIC50 and MIC90 values of 0.03 and 0.06 mg/L, respectively. For vancomycin, the MIC range was 0.25–1 mg/L  and 
the MIC50 and MIC90 values were both 0.5 mg/L. Dalbavancin had a >3-fold lower MIC than vancomycin (p<0.001) 
(Figure 1).

Introduction

Aim

C. acnes showed significantly lower MIC values for dalbavancin than for vancomycin, highlighting the potential of
dalbavancin as a therapeutic option. The gradient test yielded significantly lower MICs for dalbavancin than the 
reference method for anaerobes, agar dilution, suggesting that the gradient test for dalbavancin may not be a reliable
method for antibiotic susceptibility testing of C. acnes.
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Figure 3. MIC distribution of C. acnes determined by gradient test and agar dilution, tested with dalbavancin and 
vancomycin.  

 
 
 
 
 
 
 

 

Figure 4. Essential agreement and bias for vancomycin tested using the gradient test (Etest) vs. agar dilution method. VAN 

= vancomycin. Green boxes show identical MICs and yellow boxes show MICs within one doubling dilution. 
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Figure 3. Essential agreement and bias for vancomycin tested 
using the gradient test (Etest) vs. agar dilution method. VAN = 
vancomycin. Green boxes show identical MICs and yellow boxes 
show MICs within one doubling dilution.

Figure 2. Essential agreement and bias for dalbavancin for (a) gradient test (MTS) 
vs. agar dilution without polysorbate 80 and  (b) agar dilution with polysorbate 80 
vs. agar dilution. DAL = dalbavancin. MTS = MIC test strip. Green boxes show 
identical MICs and yellow boxes show MICs within one doubling dilution.
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Figure 1. MIC distribution of C. acnes determined by gradient test and agar dilution, tested with 
dalbavancin and vancomycin. 

There was a significant difference between the gradient test 
and agar dilution method, with the gradient test yielding MIC 
values that were 3-fold lower than those obtained using the 
agar dilution method (p<0.001) and no MICs were within 
essential agreement (Figure 2a).

This difference between the two methods was not noted for 
vancomycin (Figure 3) 

The addition of polysorbate 80 did not affect the 
dalbavancin MIC values. (Figure 2b)

When comparing the isolates by site of origin, a significant 
difference in the MIC distribution of dalbavancin was 
observed between the joint and blood isolates (p<0.001),  
(Figure 4), however, within the joint isolates, no statistically 
significant differences were observed between knee, hip, and 
shoulder sites of origin. Figure 4. MIC distribution of dalbavancin determined by the agar dilution method for 

C. acnes isolated from tissue samples of prosthetic joints, blood cultures, and skin of 
healthy individuals. 
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 In total 217 isolates of C. acnes were tested with
two methods for MIC determination:
agar dilution and gradient test. 
All isolates were tested with dalbavancin and
vancomycin was used as a reference. 
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Figure 1. Distribution of dalbavancin MIC values (mg/L) for C. acnes determined by agar dilution
(orange) and gradient test (green). MICs determined by agar dilution were significantly higher
(Wilcoxon signed ranks test, p < 0.001)

Background
Cutibacterium acnes (C. acnes)
C. acnes constitute part of our skin flora but can
occasionally be implicated in periprosthetic joint
infections (PJI). 

Treatment PJI
2 weeks of intravenous antibiotics + at least 10
weeks of oral treatment. Beta-lactams are often
used; patients with beta-lactam allergy can be
treated with clindamycin or vancomycin, which
requires daily repeated intravenous infusions. 

Dalbavancin
A relatively new antibiotic (2015). 
Lipoglycopeptide
Long half-life ⟶ enables once-
weekly administration. 
Not approved to be used for more
complex infections that require longer
treatment (PJI). 
Off-label treatment with dalbavancin is
increasing. 

Gaps in knowledge
The European Committee on Antimicrobial Susceptibility Testing (EUCAST) lacks data on C.
acnes susceptibility to dalbavancin. No breakpoints are defined. 
Tween 80 (an oleic acid source) can be used in laboratory culture of C. acnes to promote
bacterial growth, but the effect on the results with agar dilution test of Tween 80 has not been
investigated previously to our knowledge.
Agar dilution is the gold standard method; gradient tests are used in routine labs. Their
comparability for C. acnes and dalbavancin is unstudied. 

Agar dilution Gradient test

Figure 2. Distribution of dalbavancin MIC values (mg/L) for C. acnes by agar dilution (green) and
agar dilution with Tween 80 (orange). No significant differences were observed between the
groups (Wilcoxon signed ranks test, p=0.167). 

Agar dilution gave significantly higher MIC values than gradient test for
dalbavancin in C. acnes (Figure 1). The addition of Tween 80 to agar
dilution did not significantly alter MIC values compared to agar without
Tween (Figure 2). Overall, dalbavancin MICs were lower than vancomycin
(Table 1). 

Table 1. MIC values for C. acnes determined by agar dilution
and gradient test. MIC  MIC  and MIC ranges are shown for
dalbavancin and vancomycin. Dalbavancin MICs were
significantly lower than vancomycin in both agar dilution and
gradient test (Wilcoxon signed ranks test, p < 0.001).
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Figure 2. Essential agreement and bias for dalbavancin for (a) agar dilution with polysorbate 80 vs. agar dilution without 

polysorbate 80 and (b) gradient test (MTS) vs. agar dilution without polysorbate 80. DAL = dalbavancin. MTS = MIC test 

strip. Green boxes show identical MICs and yellow boxes show MICs within one doubling dilution. 
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