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INTRODUCTIONINTRODUCTION

• TR-700 is 4-fold more active than linezolid against linezolid-
susceptible staphylococci and enterococci.

• Previous studies have demonstrated that TR-700 is also active 
against linezolid-resistant staphylococci (including S. aureus ) and
enterococci with different mechanisms of resistance to linezolid.

•• TedizolidTedizolid (TR(TR--700) 700) isis the active moiety of tedizolid phosphate
(TR-701), a new oral/ intravenous oxazolidinone prodrug with in 

vitro activity against Gram-positive microorganisms including
staphylococci, enterococci, and streptococci.

•• ShawShaw KJ, et al; AAC 2008; 52:4442KJ, et al; AAC 2008; 52:4442
•• LivermoreLivermore DM, et al; JAC 2009; 63:713 DM, et al; JAC 2009; 63:713 



INTRODUCTIONINTRODUCTION

•• MechanismsMechanisms ofof linezolidlinezolid resistanceresistance::

A)A) MutationsMutations in 23S in 23S rRNArRNA--encodingencoding genes (genes (rrnrrn))

-- In In oneone oror more copies (more copies (heterozygousheterozygous//homozygoushomozygous))

-- MutationsMutations: G2576T, T2500A, : G2576T, T2500A, othersothers

-- AlterationAlteration ofof thethe compoundcompound’’ss bindingbinding sitesite

B)B) MutationsMutations in in rplCrplC,, rplDrplD ((ribosomalribosomal proteinsproteins L3, L4)L3, L4)

C)C) CfrCfr methyltransferasemethyltransferase ((cfrcfr gene)gene)

-- ModificationModification ofof 23S 23S rRNArRNA atat A2503A2503

-- PlasmidPlasmid--mediatedmediated

-- ResistanceResistance toto phenicols, lincosamides, pleuromutilins,      
streptogramin A, 16-membered ring macrolides, and linezolid

• Multiple mechanisms can occur within a single strain



INTRODUCTIONINTRODUCTION

• The increased potency of TR-700 (C-5 hydroxymethyl) over linezolid (C-
5 acetamide) is due to steric clash by the acetamide with the methylated
A2503 (cfr-positive isolates). In addition, TR-700 binding is less reliant
on target residues associated with resistance to linezolid

LinezolidLinezolid TedizolidTedizolid

•• LockeLocke JB, et al; AAC 2010; 54:5337JB, et al; AAC 2010; 54:5337



•• WeWe investigatedinvestigated thethe in in vitrovitro activityactivity ofof tedizolidtedizolid (TR(TR--
700) 700) againstagainst a series a series ofof methicillinmethicillin--resistantresistant
StaphylococcusStaphylococcus aureusaureus (MRSA), coagulase(MRSA), coagulase--negativenegative
staphylococcistaphylococci ((CoNSCoNS) ) andand enterococcienterococci withwith differentdifferent
mechanismsmechanisms ofof resistanceresistance toto linezolidlinezolid

OBJECTIVEOBJECTIVE

•• LockeLocke JB, et al; AAC 2010; 54:5352JB, et al; AAC 2010; 54:5352



•• IsolatesIsolates:: 170 170 linezolidlinezolid--resistantresistant GramGram--positive positive clinicalclinical isolatesisolates
correspondingcorresponding toto 136 136 patientspatients recoveredrecovered atat ourour institutioninstitution (2009(2009--2010) 2010) 
withwith characterizedcharacterized mechanismsmechanisms ofof resistanceresistance toto linezolidlinezolid. . (Cercenado et al. (Cercenado et al. 
2010; 20th ECCMID A2010; 20th ECCMID A--869; 869; andand 50th ICAAC C250th ICAAC C2--1490)1490)

•• Total 170 Total 170 isolatesisolates::

MRSA (n=21); MRSA (n=21); S. S. epidermidisepidermidis (n=128); (n=128); E. E. faeciumfaecium (n=13); (n=13); E. E. faecalisfaecalis:  :  (n=8)(n=8)

•• CharacterizationCharacterization ofof linezolidlinezolid resistanceresistance mechanismsmechanisms::

PerformedPerformed by PCR by PCR andand sequencingsequencing as as previouslypreviously describeddescribed::

-- mutationsmutations in in thethe 23S 23S rRNArRNA ribosomalribosomal subunitsubunit (G2576T (G2576T andand othersothers))

-- mutationsmutations in in thethe genes genes encodingencoding L3 (L3 (rplCrplC), ), andand L4 (L4 (rplDrplD) () (S. S. aureusaureus))

-- detectiondetection ofof thethe cfrcfr--methylasemethylase genegene

MATERIAL AND METHODSMATERIAL AND METHODS

•• HongHong T, et al; JCM 2007; 45: 3227T, et al; JCM 2007; 45: 3227
•• KehrenbergKehrenberg C, et al; AAC 2006; 50:1156C, et al; AAC 2006; 50:1156
•• LockeLocke JB, et al; AAC 2009; 53:5265JB, et al; AAC 2009; 53:5265



•• AntimicrobialsAntimicrobials: : TR-700 (tedizolid) was provided by Trius
Therapeutics, Inc., San Diego, CA, USA, and linezolid was
obtained from Sigma-Aldrich Corp., St. Louis, MO.

•• SusceptibilitySusceptibility testingtesting:: MICs were determined using the broth
microdilution method (CLSI guidelines) in Mueller-Hinton II 
broth (Becton Dickinson, Sparks, MD).

• Concentrations of TR-700 (tedizolid) and linezolid ranged from
≤≤≤≤0.06 to 128 mg/L

•• Control Control strainsstrains:: S. aureus ATCC 29213 and E. faecalis ATCC 
29212

MATERIAL AND METHODSMATERIAL AND METHODS



RESULTSRESULTS

59 (34.7)59 (34.7)cfrcfr

69 (40.6)69 (40.6)G2576TG2576T

No. No. IsolatesIsolates (%)(%)MechanismsMechanisms ofof linezolidlinezolid resistanceresistance
((allall isolatesisolates))

42 (24.7)42 (24.7)G2576T+G2576T+cfrcfr

•• IsolatesIsolates andand distributiondistribution ofof linezolidlinezolid resistanceresistance mechanismsmechanisms::
Total: 170 Total: 170 isolatesisolates
MRSA (n=21); MRSA (n=21); S. S. epidermidisepidermidis (n=128); (n=128); E. E. faeciumfaecium (n=13); (n=13); E. E. faecalisfaecalis:  :  (n=8)(n=8)

11cfrcfr + + L3 A591GL3 A591G

22cfrcfr + + L3 C429TL3 C429T

44cfrcfr + + L3 G455AL3 G455A

11cfrcfr + + G2576TG2576T

13 (61.9)13 (61.9)cfrcfr

No. No. IsolatesIsolates (%)(%)MechanismsMechanisms ofof linezolidlinezolid resistanceresistance
(MRSA)(MRSA)



IsolatesIsolates andand distributiondistribution ofof linezolidlinezolid resistanceresistance mechanismsmechanisms
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RESULTSRESULTS

•• NoneNone ofof thethe MRSA MRSA isolatesisolates showedshowed mutationsmutations in in thethe gene gene encodingencoding
ribosomalribosomal proteinprotein L4L4



RESULTSRESULTS
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In vitro activity of TR-700 (tedizolid) and linezolid (LZD) against LZD-
resistant strains

MICs (mg/L)

In In vitrovitro activityactivity ofof TRTR--700 (700 (tedizolidtedizolid) ) andand linezolidlinezolid (LZD) (LZD) againstagainst LZDLZD--
resistantresistant strainsstrains

MICsMICs ((mgmg/L)/L)



RESULTSRESULTS

0.120.12--88
88-- >128>128

TRTR--700700
LZDLZD

G2576TG2576T
(69 (69 isolatesisolates))

RangeRangeAntimicrobialAntimicrobial
agentagent

MechanismMechanism ofof resistanceresistance
(No. (No. isolatesisolates))

≤≤≤≤≤≤≤≤0.060.06--22
44-->128>128

TRTR--700700
LZDLZD

cfrcfr

(59 (59 isolatesisolates))

0.120.12--88
88-- >128>128

TRTR--700700
LZDLZD

G2576T+G2576T+cfrcfr

(42 (42 isolatesisolates))

In vitro activity of TR-700 (tedizolid) and linezolid (LZD) according to
the different mechanism/s of resistance

MICs (mg/L)

In In vitrovitro activityactivity ofof TRTR--700 (700 (tedizolidtedizolid) ) andand linezolidlinezolid (LZD) (LZD) accordingaccording toto
thethe differentdifferent mechanismmechanism/s /s ofof resistanceresistance

MICsMICs ((mgmg/L)/L)

•• LZD MIC LZD MIC rangesranges werewere thethe samesame in in strainsstrains withwith differentdifferent mechanismsmechanisms
ofof resistanceresistance ((rangerange 44-->128 >128 mgmg/L)/L)
•• TRTR--700 (700 (tedizolidtedizolid) ) MICsMICs werewere notnot impactedimpacted in in strainsstrains possessingpossessing thethe
CfrCfr mechanismmechanism alonealone ((rangerange ≤≤≤≤≤≤≤≤0.060.06--2 2 mgmg/L)/L)



RESULTSRESULTS

0.120.12
88

TRTR--700700
LZDLZD

cfrcfr + + L3 A591G L3 A591G 
(1)(1)

0.120.12--0.50.5
88

TRTR--700700
LZDLZD

cfrcfr + + L3 C429T L3 C429T 
(2)(2)

≤≤≤≤≤≤≤≤0.060.06--0.50.5
44--1616

TRTR--700700
LZDLZD

cfrcfr (13)(13)

RangeRangeAntimicrobialAntimicrobial
agentagent

MechanismsMechanisms ofof
resistanceresistance

(No. (No. isolatesisolates))

0.250.25
88

TRTR--700700
LZDLZD

cfrcfr + + G2576T G2576T 
(1)(1)

0.120.12--0.50.5
88--3232

TRTR--700700
LZDLZD

cfrcfr + + L3 G455A L3 G455A 
(4)(4)

•• TRTR--700 (700 (tedizolidtedizolid) ) MICsMICs
werewere notnot impactedimpacted in in 
strainsstrains withwith L3 L3 mutationsmutations
coco--occurringoccurring withwith thethe cfrcfr

mechanismmechanism ((rangerange ≤≤≤≤≤≤≤≤0.060.06--
0.5 0.5 mgmg/L)/L)

•• LZD LZD MICsMICs rangedranged fromfrom 4 4 
toto 32 32 mgmg/L/L

In vitro activity of TR-700 (tedizolid) and linezolid (LZD) against LZD-
resistant MRSA with different mechanisms of resistance

MICs (mg/L)

In In vitrovitro activityactivity ofof TRTR--700 (700 (tedizolidtedizolid) ) andand linezolidlinezolid (LZD) (LZD) againstagainst LZDLZD--
resistantresistant MRSA MRSA withwith differentdifferent mechanismsmechanisms ofof resistanceresistance

MICsMICs ((mgmg/L)/L)



•• TRTR--700 (700 (tedizolidtedizolid) ) maintainedmaintained a a ≥≥≥≥≥≥≥≥44--foldfold potencypotency
advantageadvantage overover linezolidlinezolid againstagainst allall GramGram--positive positive 
clinicalclinical isolatesisolates testedtested ((includingincluding MRSA) MRSA) withwith differentdifferent
mechanismsmechanisms ofof resistanceresistance toto linezolidlinezolid..

•• TRTR--700 (700 (tedizolidtedizolid) ) retainedretained itsits activityactivity againstagainst cfrcfr--
positive positive isolatesisolates..

•• TheThe presencepresence ofof L3 L3 mutationsmutations coco--occurringoccurring withwith thethe cfrcfr

mechanismmechanism diddid notnot significantlysignificantly affectaffect TRTR--700 (700 (tedizolidtedizolid) ) 
MICsMICs againstagainst linezolidlinezolid--resistantresistant MRSA.MRSA.

CONCLUSIONSCONCLUSIONS


