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ethicillin-resistant Staphylococcus aureus (MRSA) periprosthetic joint infection

(PJI) can be challenging to treat due to biofilm formation, alongside sometimes
limited vancomycin activity (1-3). Vancapticins are semisynthetic vancomycin deriva-
tives with membrane-targeting motifs added to the C terminus, resulting in
enhanced affinity and avidity for membrane-bound lipid II, the vancomycin target
(4, 5). Supplementation with 0.002% polysorbate 80 (P-80) is recommended to
prevent adherence to plastic surfaces when determining MICs of the lipoglyco-
peptides telavancin, dalbavancin, and oritavancin (6, 7). Vancapticins, which have
structures similar to those of other lipoglycopeptides, are positively charged and
adhere to plastic surfaces, thereby hypothetically benefitting from the addition of
P-80, with similar improvements in MICs obtained using nonbinding plates (8).

Vancapticin MCC5145 MICs of 37 PJl-associated MRSA isolates collected from 2000
to 2016 were determined using broth microdilution with and without P-80 (6, 7).
Minimum biofilm inhibitory concentrations (MBICs) and minimum biofilm bactericidal
concentrations (MBBCs) were determined as described previously (9) (Table 1). Median
MIC, MBIC, and MBBC values were 8-, 8-, and 4-fold lower, respectively, when supple-
mented with versus without P-80. Results were compared to those previously deter-
mined using the same isolates for vancomycin, dalbavancin, and oritavancin, except
that two isolates were excluded from comparative analysis to vancomycin and dalba-
vancin (9-11). The MICq, of 0.12 ug/ml (with P-80) was comparable to those of dalba-
vancin and oritavancin (0.06 and 0.12 ug/ml, respectively) and lower than that of van-
comycin (2 ug/ml) (9-11). The MBIC,, of 0.12 uwg/ml (with P-80) was comparable to that
of dalbavancin (0.25 wg/ml) (10) and lower than those of oritavancin and vancomycin
(both 2 wg/ml) (9, 11). The MBBC,, (with P-80) of 2 ug/ml was comparable to those of
dalbavancin and oritavancin (2 and 4 wg/ml) (9, 10) and lower than that of vancomycin
(>128 ug/ml) (11).

When comparing the MCC5145 and vancomycin susceptibility of three quality
control strains with or without P-80, MCC5145 MICs, MBICs, and MBBCs without
P-80 were 4- to 64-, 2- to 16-, and 2- to 4-fold higher, respectively, than those
with P-80, whereas vancomycin showed similar values with or without P-80
(Table 2).

Biofilm time-kill assays were performed as previously described (12) using 10
PJI isolates (Table 3). Biofilms on Teflon coupons were treated with 1x MBBC for
dalbavancin and MCC5145 and fC,,,, (free plasma concentration) for vancomycin
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TABLE 2 MCC5145 and vancomycin MIC, MBIC, and MBBC of three quality control Staphylococcus aureus strains with and without P-80

MCC5145 Vancomycin
MIC MBIC MBBC MIC MBIC MBBC
(pg/ml) (pg/ml) (pg/ml) (pg/ml) (pg/ml) (png/ml)
Strain +P80 P80 +P80 P80 +P80 —P80 +P80 —P80 +P80 —P80 +P80 —P80
ATCC 43300 (methicillin resistant) 0.06 0.25 0.06 0.5 2 4 2 2 2 128 >128
ATCC 29213 (methicillin susceptible)  0.015 1 0.06 1 0.5 2 2 1 2 128 >128
ATCC 25923 (methicillin susceptible)  0.06 0.5 1 2 4 8 2 2 8 16 32
(16 wg/ml [13]). MCC5145 reduced biofilms of 3 of 10 isolates after 8 h and 7 of 10
after 24 h compared with controls (Fig. 1). MCC5145 with P-80 reduced biofilms of
3 of 10 isolates after 8 h and 6 of 10 after 24 h compared with controls.
Vancomycin reduced biofilms of 3 of 10 isolates after 8 h and all 10 isolates after
24 h compared with controls. Dalbavancin with P-80 did not reduce biofilms after
8 h for any isolate; however, there was a reduction after 24 h for 4 of 10 isolates
compared with controls. Bactericidal activity, defined as =3-log,, CFU/cm? reduc-
tion between 0 and 24 h (12), was not observed after 8 or 24 h for MCC5145,
MCC5145 with P-80, vancomycin, or dalbavancin with P-80.
Vancapticin MCC5145 has promising in vitro activity against PJl-associated MRSA
but was not bactericidal against biofilms on Teflon. The addition of P-80 decreased
MCC5145 MICs, MBICs, and MBBCs.
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TABLE 3 MIC and MBBC values of each antimicrobial agent for 10 methicillin-resistant Staphylococcus aureus isolates
MIC (png/ml) MBBC (u2g/ml)
MCC5145 Dalbavancin MCC5145 Dalbavancin
Isolate MCC5145 with P-80 Vancomycin® with P-80° MCC5145 with P-80 Vancomycin® with P-80°
IDRL-6169 0.25 0.015 1 0.03 1 0.5 >128 1
IDRL-7126 0.25 0.06 1 0.03 4 1 >128 1
IDRL-7680 0.25 0.06 2 0.03 2 0.25 >128 1
IDRL-8302 0.5 0.06 2 0.03 2 4 >128 1
IDRL-8454 0.5 0.06 1 0.03 2 1 >128 2
IDRL-8459 0.25 0.06 1 0.06 2 1 >128 4
IDRL-8508 0.25 0.06 1 0.03 2 0.5 >128 2
IDRL-9121 0.25 0.06 1 0.03 2 1 >128 1
IDRL-9337 0.5 0.06 1 0.25 4 1 >128 1
IDRL-11468 0.25 0.06 2 0.06 2 2 >128 8

aVancomycin MIC and MBBC values are from a previous study (11), except for those for IDRL-11468; the MIC and MBBC of IDRL-11468 were tested in this study.
bDalbavancin with P-80 MIC and MBBC values are from a previous study (10), except for those for IDRL-11468; the MIC and MBBC of IDRL-11468 were tested in this study.
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FIG 1 Biofilm time-kill curves of 10 methicillin-resistant Staphylococcus aureus isolates. (A) IDRL-6169, (B) IDRL-7126, (C) IDRL-7680, (D) IDRL-8302,
(E) IDRL-8454, (F) IDRL-8459, (G) IDRL-8508, (H) IDRL-9121, (I) IDRL-9337, and (J) IDRL-11468. All isolates were tested with MCC5145 with and

without P-80 and dalbavancin with P-80 at 1x MBBC, and with vancomycin at the fC,

max®

each time point by two-way analysis of variance with Tukey’s multiple-comparison test. Data presented are means (n=3).
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