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Bacterial strains: A total of 10 S. aureus and 10 S. epidermidis strains were selected from the Anti-Infective

Research Laboratory (ARL) to be evaluated against OMC and RIF, alone and in combination, via susceptibility

testing, time-kill analyses, and the PK/PD CDC biofilm reactor model.

Antibiotics/Media: OMC was obtained from its manufacturer (Paratek Pharmaceuticals, Inc., Boston, MA). RIF

was purchased commercially from Sigma Chemical Co. (St. Louis, MO, USA). In vitro experiments were performed

using Mueller-Hinton broth (MHB; Difco, Detroit, MI) supplemented with 25 mg/L calcium and 12.5 mg/L

magnesium. Tryptic soy broth (TSB; Difco, San Jose, CA) supplemented with 1% glucose was used to grow the

bacterial biofilm. Tryptic soy agar (TSA; Difco, San Jose, CA) was utilized to determine the bacterial colony counts.

Susceptibility Testing: MIC values were determined by broth microdilution in duplicate for all strains. Also, bMICs

were performed using the well-published pin-lid method (8) (figure 1). Briefly, bacteria tested were grown in

glucose-supplemented tryptic soy broth (gSTSB) in the presence of a pin-lid that served as the biofilm surface.

After shaker incubation for 24 hours at 35 degrees C, the lid was removed and MIC testing was performed as

described above. bMICs of OMC in combination with RIF were completed containing 0.5x MIC or the biological free

peak concentration (whichever was lower) of RIF.

Time-Kill Analysis: Biofilm TKA (bTKA) were performed for 4 S. aureus and 4 S. epidermidis isolates at 0.5x MIC

or the biological free peak concentration (whichever was lower) of the tested antimicrobials. These isolates were

chosen based on greatest fold reductions in combination bMIC testing. The synergistic effect of a combination was

defined as a ≥2-log10 reduction in colony forming units (CFU)/mL from the most active single agent at 24h.

Bactericidal activity was defined as ≥3-log10 CFU/mL reduction of the bacterial count at 24h from the starting

inoculum.

PK/PD CDC Biofilm Reactor Model: 96h PK/PD CDC biofilm reactor models (simulating human antibiotic

exposures) were used with both polyurethane and titanium coupons to evaluate the efficacy of OMC alone and in

combination with RIF. Briefly, a 40h biofilm conditioning phase was carried out prior to evaluation of the antibiotics

and consisted of 24h incubation at 37 degrees C of inoculated 1% gSTSB, followed by a 16h continuous flow with

1/10 concentration of gSTSB. After completion of these two phases, MHB was used for the experiment.

Emergence of Resistance: Development of resistance was evaluated for every time point by plating samples on

brain heart infusion agar containing 3x bMIC of the respective antibiotics, incubation at 37 degrees C, and growth

checks at 48h. Those plates with growth were examined for changes in bMIC.
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Background: Common pathogens associated with infections of orthopedic implants/prostheses

include Staphylococcus aureus and Staphylococcus epidermidis (1). Furthermore, these two

pathogens are among the most common biofilm-producing bacteria (2).

Motivation: Omadacycline (OMC) is a novel aminomethylcycline that is an appealing option for the

treatment of acute and chronic infections associated with biofilm (3). Given its role in penetrating

biofilms, rifampin (RIF) is commonly used in combination regimens in the clinical realm for infections

associated with indwelling medical devices (4). Owing to frequent failures in the treatment of serious

S. aureus- and S. epidermidis-associated biofilm infections, there is an urgent need for novel

therapeutic approaches.

Objective: To evaluate the activity of OMC alone and in combination with RIF against 20

Staphylococcal strains using minimum inhibitory concentration (MIC) testing, biofilm MIC (bMIC)

testing, combination bMIC analyses, biofilm time-kill analyses (bTKA), and in vitro

pharmacokinetic/pharmacodynamic (PK/PD) CDC biofilm reactor models.

Significance: Various tetracycline-like medications have been shown to be effective against biofilm-

producing organisms (5-7). However, the lack of data evaluating OMC against common biofilm-

producing organisms associated with infections of indwelling medical devices necessitates the need

of this information for the practicing clinician.
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• OMC demonstrated potent activity with low MICs against the evaluated strains (0.125-1.0 mg/L) with 

an increase observed in the presence of biofilm (0.25->16 mg/L)

• RIF reduced OMC bMICs in 100% of S. aureus strains and 80% of S. epidermidis strains 

• Bactericidal activity was observed with OMC plus RIF in one of the two evaluated S. epidermidis 

strains in the PK/PD CDC biofilm reactor model

• OMC prevented the development of RIF resistance in one of the two evaluated S. epidermidis strains 

in the PK/PD CDC biofilm reactor model

• It is possible that optimal pharmacodynamic targets were not observed for OMC in isolate R145 given 

bMIC of 8 mg/L

• Further research is needed to evaluate the combination of OMC and RIF for biofilm-associated 

infections
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PK/PD CDC Biofilm Reactor Models

Figure 1 (A-B): The plates used for bMIC tests with pins on the lid simulating biofilm formation 

(A); The plate with biofilm growth in it and respective bMICs (B)
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Figure 2 (A-B): In vitro PK/PD biofilm model results for growth control, OMC monotherapy, RIF 

monotherapy, and OMC plus RIF against R145 (A) and R4101 (B) using both polyurethane and 

titanium coupons; RIF monotherapy developed resistance (>64 mg/L) in both models

Organism OMC MIC 

(mg/L)

OMC bMIC

(mg/L)

Combination 

bMIC (mg/L)*

S. aureus 0.125-0.5 0.5-1 <0.03-0.25

S. epidermidis 0.125-1.0 0.25->16.0 0.06->16.0

Organism RIF MIC 

(mg/L)

RIF bMIC

(mg/L)

S. aureus 0.0039->16.0 0.0039->64.0

S. epidermidis 0.0019-1.0 0.0039->4.0

***In biofilm TKAs, 

synergistic activity was 

observed with OMC 

plus RIF in 75% of 

S. aureus and 

S. epidermidis strains

Table 1 (A-B): MIC and bMIC values for 

RIF (A), OMC (B), and OMC in the 

presence of RIF (B)

A

B

RIF bMIC

>64 mg/L
RIF bMIC

>64 mg/L

MIC: Minimum inhibitory concentration; bMIC: Biofilm MIC;

RIF: Rifampin; OMC: Omadacycline


