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Takeaway: Independent of methicillin resistance status, S. aureus biofilms in PJI are not eradicated at clinically achievable oxacillin concentrations.
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 Periprosthetic joint infections (PJI) are commonly caused by bacteria that persist ~ * Biofilm tolerance exceeded planktonic susceptibility by 2,600-55,000x; combined

within biofilms. MBEC+MIC best predicted MSSA treatment failure (AUC 0.77).

* Clinically, antibiotic selection is guided by the minimum inhibitory * Oxacillin MBEC surpassed clinically achievable levels in most isolates; single-
concentration (MIC), which measures susceptibility of planktonic bacteria. marker prediction was weak.

* Biofilm-associated bacteria can demonstrate substantially greater antimicrobial * Biofilms resisted eradication regardless of resistance phenotype; predictive value
tolerance compared to planktonic bacteria. emerged only when MBEC and MIC were modeled together.

* Biofilm-associated antimicrobial tolerance is quantified by the minimum biofilm

eradication concentration (MBEC), but standardized clinical MBEC testing is not ~ Figure 3. Oxacillin MBEC, MIC, and MBEC/MIC ratios in MSSA and MRSA isolates.

currently available. A. B. C.
, , o . _ MBEC MIC MBEC/MIC Ratio
e Itis unclear whether MBEC provides clinically relevant information beyond MIC Kok
- , __ 40000- * 150 — 1 ‘o 200000 ok kK
and the predictive value of MBEC for PJI treatment remains unknown. = - 7 125 5 — MSSA
E 30000_: U ?:Lﬂ 1(7)2 % 160000 e MRSA
i i g 201:100—E i g > 2 H T
Objective S 200007 - = 2 . =J
= 3 | = 4 =
 We aimed to evaluate whether MBEC, MIC, or their ratios can predict PJI 5 0 [~ ; gi I = 40000 _‘
. . 1o 5 onne - @) ] 1 X -3
treatment failure, and to quantify the MBEC of oxacillin for methicillin-sensitive ol ,11e R O R
« opps . . . MSSA MRSA MSSA MRSA MSSA MRSA
(MSSA) and methicillin-resistant (MRSA) Staphylococcus aureus biofilms. _ | .
. . e Organism Organism Organism
* We hypOthESIZEd Fhat MSSA isolates would dem.onstrate lower oxacillin MBEC Figure 3. Oxacillin MBEC, MIC, and MBEC/MIC ratios in MSSA and MRSA isolates. Comparative analyses of
values than MRSA isolates, and MBEC would predict treatment outcomes better oxacillin (A) MBEC, (B) MIC, and (C) MBEC/MIC ratio were compared between MSSA (n=32) and MRSA (n=20)
than MIC alone. isolates. MBEC exceeded the maximum tested concentration (27,500 pg/mL) in 31.25% of MSSA and 70% of

MRSA isolates; these were assigned the ceiling value, so group means are conservative. Points represent

individual isolate means from three independent experiments performed in technical duplicates; bars indicate
the mean and SD. Statistical significance [(A) P=0.03*; (B,C) P<0.0001****] determined by the Mann-Whitney
test.

Figure 4. Predictive performance of oxacillin susceptibility for PJI treatment outcome.

Figure 1. Patient selection and definition of treatment outcome.
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Figure 2. Experimental workflow for determination of the MBEC of oxacillin.
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