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Abstract
Background: Tedizolid has regulatory approvals for the treatment of acute 
bacterial skin and skin structure infections in the United States (US), European 
Union, Canada, and other countries. The activities of tedizolid and comparators 
were evaluated against Staphylococcus aureus pathogens from medical centres 
across Europe and surrounding areas in 2015.
Material/methods: A total of 2,007 nonduplicate, single-patient S. aureus (454 
methicillin-resistant [MRSA]) were collected from 13 European countries (27 
sites), including Russia (3 sites), Turkey (2 sites), and Israel (1 site). Isolates were 
submitted to a monitoring laboratory as part of the Surveillance of Tedizolid Activity 
and Resistance (STAR) program. Identification was confirmed and susceptibility 
testing was performed by CLSI methods. MIC interpretation used the EUCAST 
criteria. Isolates displaying a resistance phenotype to at least 3 classes of 
antibacterials (in addition to methicillin) were considered multidrug-resistant (MDR).
Results: MRSA rates were lowest in Sweden (1.0%), Turkey (5.0%), the United 
Kingdom (10.3%), and France (14.1%) and were highest in Portugal (63.2%), 
Greece (45.5%), Italy (40.7%), Ireland (36.8%), and Israel (30.0%). Overall, 
tedizolid inhibited all isolates at ≤0.25 mg/L (100.0% susceptible) and had MIC50 
and MIC90 results of 0.12 and 0.12 mg/L, respectively, against the MRSA and 
MDR subsets. Equivalent tedizolid MIC results (MIC50/90, 0.12/0.12 mg/L) were 
obtained against methicillin-susceptible S. aureus (MSSA) isolates. Tedizolid and 
tigecycline (MIC50/90, 0.06/0.12 mg/L; 100.0% susceptible) were similarly active 
against the MRSA population, and tedizolid had MIC results 4- to 16-fold lower 
than daptomycin (MIC50/90, 0.25/0.5 mg/L; 100.0% susceptible), vancomycin 
(MIC50/90, 0.5/1 mg/L; 100.0% susceptible), linezolid (MIC50/90, 1/1 mg/L; 100.0% 
susceptible), and ceftaroline (MIC50/90, 1/2 mg/L; 85.5% susceptible). These 
comparators and tedizolid showed equivalent MIC values against MDR isolates, 
respectively, compared to MRSA. The only exception was tigecycline (MIC50/90, 
0.12/0.25 mg/L) that had MIC values against MDR isolates 2-fold higher than the 
MRSA subset. Tedizolid (MIC90, 0.12 mg/L) and linezolid (MIC90, 1 mg/L) showed 
consistent MIC90 values against MRSA from each region evaluated, while these 
values varied ±2-fold for other agents.
Conclusion: MRSA rates remained high in some European regions. Tedizolid 
demonstrated potent and consistent in vitro activity against MRSA and MDR 
clinical isolates from these European regions. Tedizolid activity was also greater 
than comparator agents.
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Introduction
•• Staphylococcus aureus remains an important bacterial pathogen that causes a 

variety of human infections in the community and nosocomial environment1

•• S. aureus has proven to be a highly adaptable pathogen, fully capable of acquiring 
multiple resistance mechanisms as well as increased virulence1

•• The multidrug-resistant (MDR) capacity of S. aureus, especially those lineages 
expressing methicillin resistance (MRSA), pose a challenge to the empirical 
treatment of serious infections1

•• Concerns regarding the adequacy of vancomycin in the treatment of complicated 
staphylococcal infections have prompted the development of several new agents with 
potent activity against MRSA, methicillin-susceptible S. aureus (MSSA), and MDR 
MRSA, including some strains with elevated minimal inhibitory concentration (MIC) 
values to vancomycin, which has become the cornerstone for treating MRSA infections2 

•• Tedizolid is an oxazolidinone derivative that exhibits potency greater than 
linezolid when tested against gram-positive cocci, including MDR phenotypes 
such as MRSA, vancomycin-resistant enterococci (VRE), and linezolid-resistant 
phenotypes3

•• Tedizolid demonstrates activity against linezolid-resistant bacterial strains harbouring 
the horizontally transferable cfr gene3,4

•• Tedizolid was approved in the United States (US), European Union, Canada, and 
other countries for the treatment of acute bacterial skin and skin structure infections 
(ABSSSI)3

•• Tedizolid is also under investigation for the treatment of hospital-acquired bacterial 
pneumonia, ventilated nosocomial pneumonia, and bone and joint infections4, 5

•• In this study, the activities of tedizolid and comparators were evaluated against 
S. aureus pathogens from medical centres across Europe and surrounding areas 
in 2015

Materials and Methods
•• 2,007 nonduplicate, single-patient S. aureus (454 MRSA) isolates were included

•• Collected from 10 European countries (27 sites) and Russia (3 sites), Turkey (2 
sites), and Israel (1 site) 

•• Part of The Surveillance of Tedizolid Activity and Resistance (STAR) Program 
during 2015 for Europe and adjacent regions (Figure 1)

•• Isolates were initially identified by the participating laboratory and submitted to 
a central monitoring facility (JMI Laboratories, North Liberty, Iowa, USA) where 
bacterial identifications were confirmed using standard algorithms and supported 
by matrix assisted laser desorption ionization time of flight technology mass 
spectrometry (MALDI-TOF MS; Bruker Daltonics, Bremen, Germany)

•• Isolates were tested for susceptibility by broth microdilution following guidelines from 
the Clinical and Laboratory Standards Institute (CLSI) M07-A10 document6

•• Tests performed used reference 96-well panels manufactured by JMI Laboratories 
(North Liberty, Iowa, USA)

•• MIC reading for tedizolid and linezolid was performed according to the CLSI 
guidelines – ie, the first well at which trailing begins without regard for pinpoint 
trailing in the wells7

•• Quality assurance was performed by concurrent testing of CLSI-recommended QC 
reference strains (S. aureus ATCC 29213 and Enterococcus faecalis 29212)7

•• All QC results were within published acceptable ranges
•• Breakpoint criteria for tedizolid and comparator agents were those from EUCAST 

(2016)8

•• Tigecycline MIC breakpoints were those found in the US Food and Drug 
Administration-approved package insert9

•• MRSA isolates displaying a resistance phenotype to at least 3 classes of 
antibacterials (in addition to methicillin) were considered MDR

Results
•• MRSA rates were lowest in Sweden (1.0%), Turkey (5.0%), the United Kingdom 

(10.3%), and France (14.1%) and were highest in Portugal (63.2%), Greece (45.5%), 
Italy (40.7%), Ireland (36.8%), and Israel (30.0%) during the surveillance sampling 
year of 2015 (Figure 1)

•• Overall, tedizolid inhibited all isolates at ≤0.25 mg/L (100.0% susceptible) and had 
MIC50 and MIC90 results of 0.12 and 0.12 mg/L, respectively, against the MSSA and 
MRSA subsets (Table 1)
•• Tedizolid MIC values (MIC50/90, 0.12/0.12 mg/L) were 8-fold lower than linezolid 

(MIC50/90, 1/1 mg/L) against MRSA and MSSA isolates
•• Tedizolid (MIC50/90, 0.12/0.12 mg/L; 100.0% susceptible) and tigecycline (MIC50/90, 

0.06/0.12 mg/L; 100.0% susceptible) were similarly active against the MRSA 
population (Table 2 and Figure 2)
•• Other agents, such as daptomycin, vancomycin, teicoplanin, and linezolid were 

also active (99.3%–100.0% susceptible) against MRSA, but had MIC90 results  
4- to 16-fold higher than tedizolid 

Table 1. Activity of tedizolid and the direct comparator linezolid 
tested against contemporary S. aureus isolates from Europe and 
adjacent regions
S. aureus / phenotype

Number (cumulative %) inhibited at tedizolid MIC (mg/L) of†:
MIC50 MIC900.03 0.06 0.12 0.25 0.5 1 2

All (2,007)

  Tedizolid 16  
(0.8%)

484 
(24.9%)

1,368 
(93.1%)

139 
(100.0%) 0.12 0.12

  Linezolid 2  
(0.1%)

21  
(1.1%)

643 
(33.2%)

1,320 
(99.0%)

21 
(100.0%) 1 1

MSSA (1,553)

  Tedizolid 10  
(0.6%)

346 
(22.9%)

1,075 
(92.1%)

122 
(100.0%) 0.12 0.12

  Linezolid 2  
(0.1%)

14  
(1.0%)

455 
(30.3%)

1,065 
(98.9%)

17 
(100.0%) 1 1

MRSA (454)

  Tedizolid 6  
(1.3%)

138 
(31.7%)

293 
(96.3%)

17 
(100.0%) 0.12 0.12

  Linezolid 7  
(1.5%)

188 
(43.0%)

255 
(99.1%)

4 
(100.0%) 1 1

MRSA MDR (180)

  Tedizolid 3  
(1.7%)

50 
(29.4%)

119 
(95.6%)

8 
(100.0%) 0.12 0.12

  Linezolid 5  
(2.8%)

89 
(52.2%)

86 
(100.0%) 0.5 1

MSSA = methicillin-susceptible S. aureus; MRSA = methicillin-resistant S. aureus; MDR = multidrug-resistant (ie, MRSA showing a resistance phenotype to 
3 drug classes in addition to β-lactams)
† Bold values represent modal MIC results

Table 2. Antimicrobial activity of tedizolid and comparator agents 
against contemporary S. aureus clinical isolates causing infections 
in Europe and adjacent regions
Organism/phenotype (no. tested)

Antimicrobial Agent
MIC (µg/mL):

%Susceptible %Intermediate %Resistant†

MIC50 MIC90 Range
MSSA (1,553)

Tedizolid 0.12 0.12 0.03 – 0.25 100.0 — 0.0
Linezolid 1 1 ≤0.12 – 2 100.0 — 0.0
Ceftaroline 0.25 0.25 ≤0.06 – 0.5 100.0 — 0.0
Clindamycin ≤0.25 ≤0.25 ≤0.25 – >2 98.1 0.3 1.6
Daptomycin 0.25 0.5 ≤0.12 – 1 100.0 — 0.0
Erythromycin 0.25 >8 ≤0.06 – >8 83.4 1.4 15.3
Levofloxacin 0.12 0.25 0.06 – >4 95.8 — 4.2
Teicoplanin ≤0.5 ≤0.5 ≤0.5 – 2 100.0 — 0.0
Tetracycline ≤0.5 ≤0.5 ≤0.5 – >8 94.9 0.2 4.9
Tigecycline 0.06 0.12 ≤0.015 – 0.25 100.0 — 0.0
TMP-SMX ≤0.5 ≤0.5 ≤0.5 – 4 99.9 0.1 0.0
Vancomycin 0.5 1 0.03 – 0.25 100.0 — 0.0

MRSA (454)
Tedizolid 0.12 0.12 0.03 – 0.25 100.0 — 0.0
Linezolid 1 1 0.25 – 2 100.0 — 0.0
Ceftaroline 1 2 0.25 – 2 85.5 — 14.5
Clindamycin ≤0.25 >2 ≤0.25 – >2 67.6 0.2 32.2
Daptomycin 0.25 0.5 ≤0.12 – 1 100.0 — 0.0
Erythromycin >8 >8 ≤0.06 – >8 30.5 2.0 67.5
Levofloxacin >4 >4 0.12 – >4 15.0 0.2 84.8
Teicoplanin ≤0.5 1 ≤0.5 – 8 99.3 — 0.7
Tetracycline ≤0.5 >8 ≤0.5 – >8 86.3 0.2 13.4
Tigecycline 0.06 0.12 0.03 – 0.5 100.0 — 0.0
TMP-SMX ≤0.5 ≤0.5 ≤0.5 – >4 99.6 0.2 0.2
Vancomycin 0.5 1 ≤0.12 – 2 100.0 — 0.0

MDR MRSA (180)
Tedizolid 0.12 0.12 0.03 – 0.25 100.0 — 0.0
Linezolid 0.5 1 0.25 – 1 100.0 — 0.0
Ceftaroline 1 2 0.25 – 2 68.3 — 31.7
Clindamycin >2 >2 ≤0.25 – >2 18.3 0.6 81.1
Daptomycin 0.25 0.5 ≤0.12 – 1 100.0 — 0.0
Erythromycin >8 >8 2 – >8 0.0 0.6 99.4
Levofloxacin >4 >4 0.25 – >4 0.6 0.6 98.9
Teicoplanin ≤0.5 1 ≤0.5 – 8 98.9 — 1.1
Tetracycline ≤0.5 >8 ≤0.5 – >8 83.9 0.6 15.6
Tigecycline 0.12 0.25 0.03 – 0.5 100.0 — 0.0
TMP-SMX ≤0.5 ≤0.5 ≤0.5 – >4 98.9 0.6 0.6
Vancomycin 0.5 1 ≤0.12 – 2 100.0 — 0.0

MSSA = methicillin-susceptible S. aureus; MRSA = methicillin-resistant S. aureus; MDR = multidrug-resistant (ie, MRSA showing a resistance phenotype to 
three drug classes in addition to β-lactams); TMP-SMX = trimethoprim-sulfamethoxazole.
† Breakpoint criteria for tedizolid and comparator agents were those from EUCAST (2016), as available. “—” breakpoint not available. Interpretation for tigecy-
cline MIC results utilized breakpoints approved by the US Food and Drug Administration.
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Conclusions
•• Methicillin resistance rates varied considerably among the European regions 

investigated and reached rates as high as 60% in Portugal and as low as 1% 
in Sweden

•• Tedizolid demonstrated potent in vitro activity against both aggregate 
populations of MRSA and MDR from these European regions

•• Tedizolid activity was consistent across MRSA and MDR isolates from each 
geographic region
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Figure 1. Methicillin resistance rates observed among S. aureus 
collected from each country/region participating in the surveillance 
program for Europe and adjacent regions in 2015

Figure 2. Antimicrobial susceptibility profiles of MSSA, MRSA, and 
MDR MRSA tested against tedizolid and comparator agents

•• Tedizolid (MIC50/90, 0.12/0.12 mg/L; 100.0% susceptible) displayed MIC values 4- to 
8-fold lower than linezolid (MIC50/90, 0.5/1 mg/L; 100.0% susceptible) against MDR 
MRSA (Tables 1 and 2)
•• The respective in vitro activity of tedizolid and linezolid against MDR isolates 

remained comparable to those obtained against MSSA
•• Daptomycin, teicoplanin, tigecycline, trimethoprim-sulfamethoxazole, and 

vancomycin showed activity against MDR isolates similar to that obtained against 
the susceptible counterpart MSSA isolates (Table 2 and Figure 2)

•• Overall, MDR isolates had high resistance rates to ceftaroline (31.7%), clindamycin 
(81.1%), erythromycin (99.4%), levofloxacin (98.9%), and tetracycline (15.6%; Table 2 
and Figure 2)

•• Tedizolid (MIC90, 0.12 mg/L) and linezolid (MIC90, 1 mg/L) showed consistent MIC90 
values against MRSA isolates from each region evaluated, while these values varied 
±2-fold for other agents (data not shown)
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