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AMENDED ABSTRACT INTRODUCTION formerly the NCCLS) broth microdilution methods and e The CLSI D-test detected an overall clindamycin e Linezolid potency against CoNS isolates CONCLUSIONS

| | | o | ublished interpretive criteria (CLSI M100-S19, 2009). : - - 0 , _ o , o
Background: Approved in 2000 by the USA-FDA, linezolid The LEADER Program has been monitoring linezolid potency, Ein ol d—resistznt colates we(re confirmed by repea)ted resistance |.nductlsn rate O_f 39.3% among demonstrated a MICs/q, Of Only 1 pg/ml (Table e Linezolid susceptibility testing of Gram-positive
(LZD) is widely used to treat complicated skin and soft spectrum and resistance in the United States (USA) since reference broth microdilution testing and with the linezolid erythromycin-R clindamycin-S (ERCS) S. aureus; 2) without any adverse influence by oxacillin isolates (6,113) from 57 USA medical centers in
tissue infections and nosocomial pneumonia. LZD has 2004, the last three years administered by JMI Laboratories Etest (AB BIODISK, Solna, Sweden) and disk diffusion 39.4/38.1% in 2006/2007. The distribution of ERCS susceptibility or resistance. However, 18 (1.76%) 2008 showed excellent retained activity and a
. . . . . . . . o . ) " . - ] ] ] . ag g
emerged as a valuablle. treatmer?t option for mfecltlons | (NO.rth Liberty, |OW8.) LlneZ.O!Id.IS the only commercially susceptibility testing (CLSI M02-A10, 2009). Molecular (PCR) rates showed 50 of 57 (877 /0) sites had inducible isolates were observed to have linezolid MIC values systained Suscept|b|||ty rate of 99.64% overall
caused by Gram-positive Organlsms that are resistant (R) to avalilable oxazolidinone antibiotic and was approved by the testing was performed on linezolid-resistant isolates to identify resistance with rates between 11 and 70%. at >8 Ug/ml e.g nOn'Susceptible (9956% N 2007; see Table 3)
Conventlonsll drugs, such as methicillin-R Staphy/'OCOCCUS FDA in 2000 for the treatment of Complicated skin and soft recognized target site mutations and thentia| C|ona|ity B S .
aureus (MRSA), drug-R Streptococcus pneumonia and tissue infections (cSSTI) and nosocomial pneumonias due using pulsed field gel electrophoresis (PFGE), automated  [inezolid demonstrated excellent comparative activity e The tested enterococcal species strains (901) were e |inezolid MIC population distributions remained
" B " ) . . . . . . . . . . . (c 5y
vancomycin R ?nteFOCOCCI- The LEADE_H. PFOQFam has to MRSA. In the past eight years, linezolid has emerged as ribotyping and various PCR procedures. Staphylococci that in all regions, as well as across all S. aureus tested dentified as E. faecalis (586; 65.0%) and E. faecium unchanged without evidence of “MIC creep
completed its fifth year of USA LZD activity surveillance a valuable treatment option for infections caused by Gram- were negative for the common G2576T or U mutation were (Table 1). Activity of linezolid was not affected by | o S o among indicated species (Table 2).
(2008). positive organisms that are resistant (R) to conventional drugs, also screened for the phenicol resistance mediating gene, methicillin resistance in S. aureus (MIC., e, Was 2 ug/ (270; 30.0%). Among these strains, the ampicillin-
Methods: Over 6000 GP isolates were submitted from 57 such as methicillin-R Staphylococcus aureus (MRSA), multi cfr. Furthermore, S. aureus strains found to be resistant to ml for both MRSA and MSSA) susceptible rate was only 71.3% and VRE rates * Increasing VRE rates as well as the escalating
medical centers distributed across 9 US Census Bureau drug-R (MDR) Streptococcus pneumoniae and vancomycin erythromycin and susceptible to clindamycin were screened | varied by census region ranging from 24.5% (WN MRSA rates (nearly 60%) were noted in the
Qi - i i (VR by the CLSI D-test to detect inducible clindamycin resistance . . . . . A =
golates 'n?étf'g%gg)e foII0W||ng organlstm gr;)uphs l(no. ovsrall). In the interest of antibiotic stewardship, it is prudent to monitor | and 9 comparator agents (Table 1). The overall enterococcal sample was 27.3% (Table 1) and the need for the oxazolidinone class.
NS, B e e o e in vitro activity of th ince linezolid ~__RESULTS inezol ignif -
(CoNS; 856), enterococci (ENT: 901), S. pneumoniae (619), ’fszeri;nu\sll’if;?ei%’f;\gtsy st:i,hi: ”argietg’; :::Icfels?si?:::de Izer\e/;eor;/rende:;r RESULTS Ilpezolld MICq, was 1 Ug./mll and no Slgnlf!Ca.nt | VanA resistance phenotype was 91.9% of the VRE e Monitoring of linezolid for changing patterns of
viridans group (223), and B-haemolytic streptococci (358). s not expected t o< oread as rapidly as previously seen * Atotal of 3,156 S. aureus strains were tested by the difterences were noted in linezolia !V”C distriputions isolates. A total of five enterococci (all E. faecium) emerging resistance should be continued, although
CLSI broth microdilution susceptibility was performed and with other agents used to treat outpatient respiratory tract reference broth microdilution method with sample when comparing methicillin (oxacillin)-resistant and were resistant to linezolid with MIC values =8 pg/ml. no recent trends have been noted since 2006.
|dent|f|cat|.on was sonflrmed on all isolates. LZD-R isolates oS, sizes varying from 299 (New England) to 401 (mid- -susceptllble Isolates. The.oxaCIIlln-reSIS’cant (OR) All were positive for G2576T mutation.
were confirmed using Etest and PCR performed to detect R Atlantic) isolates per region. MRSA rates were rates varied by census region (60.9 to 76.5%; average SELECTED REFERENCES
MATERIALS AND METHODS determined via a prevslence mode of testing, overall at 70.8%) Wlth.the hlgh.est rstes detected in the ES e |inezolid was active against all streptococci (MIC., 1. Clinical and Laboratory Standards Institute (2009). M02-A10, Performance
Results: Overall LZD-R decreased in 2008 to 0.36% Fifty-seven medical centers were selected to represent nine rate at 55.5% (58.2% in 2007). Central and Mid-Atlantic regions. and MIC,,, 1 yg/ml; Table 1). standards for antimicrobial disk susceptibility tests; approved standard -
(0.44%; 2007, 0.45%; 2006). Only three SA isolates were US Census Bureau Regions (5-8 sites/region) as follows: fonth edition. Wayne, PA: CLSI .

_ o : n -~ . _ - _ Table 1. Linezoli tivit mpared t : ins. : 2. Clinical and Laboratory Standards Institute (2009). M07-A8, Methods for
non-S to LZD, one Conte}mmg the rare mu_ltldrug_ E‘ Cir Pacific (California [2], Hawalii [1], Oregon [1], Washington [3)]), able ezolid activity compared to 9 other agents when tested in the LEADER Program (USA, 2008), 6,113 strains * Iwo StaphyIOCOCCUS Isolates (S' aureus and S. dilution antimicrobial susceptibility tests for bacteria that grow aerobically;
gene. Among CoNS, 14 isolates (12 S. e,oldermldls, 18S. Mountain (Arizona [2], Colorado [1], Montana [1], Utah [1]), Pathogen - MIC (ug/ml) % by category: Pathogen D MIC (ug/ml) % by category: epldermldls) d|Sp|ayed |inezolid_non_susceptible approved standard - eigth edition. Wayne, PA: CLSI.
hominis, 1 S. haemolyticus) were non-S to LZD with all but West North Central (lowa [1], Kansas [1], Missouri [1], Nebraska (no. tested/antimicrobial agent) Woe S0  FEmgE SEesp o REE S (no. tested/antimicrobial agent 2 SWm  REmge SleEael At ch henotvbes and had a positive PCR result using cfr- 3. Clinical and Laboratory Standards Institute (2009). M100-S19, Performance
3 I1solates testin ositive for the 23S G2576T mutation and > . ’ ’ ’ S. aureus (3,156) S. pneumoniae (619) P yP P 9 standards for antimicrobial susceptibility testing, 19th informational

I P dtation a 1], M ta [1]), West South Central (Ark 1], T PR - -
one contained cfr. The first cf-positive CoNS was reported 1], Minnesota [1]), West South Central (Arkansas [1], Texas Linezolid 2 2 0258 99.9/ - Linezolid 1 1 <0.12-2 100.0 / - specific primers (confirmed by sequencing). supplement. Wayne, PA: CLSI.
' 3], Louisiana [1] Oklahoma [1]) East North Central (Indiana Ciprofloxacin 05 >4 <0.03->4 52.4 / 45.2 Amoxicillin/clavulanic acid <1 8 <1-16 83.4/12.9 4. Draghi D imi i

. . . . , . ], ; ; . ghi DC, Sheehan DJ, Hogan P, Sahm DF (2006). Current antimicrobial

the G2576T target mutation. Higher LZD-R rates in the Mid- i L Erythromycin 2 >2  <0.25-52 31.7 / 67.6 Ciprofloxacin 2 2 0.12->4 @.4)° Table 2. Cumulative percentage inhibited results at each encountered in the outpatient setting. Diaan Microbiol Infect Dis 55: 129-
(Kentucky [2], Mississippi [1], Tennessee [2]), New England & J- H1ag

Atlantic region represents clonality within medical centers. y ’ _ PP L1, ’ 9 Gentamicin <2 <2 <2->8 98.1 /1.7 Clindamycin <0.25 >2 <0.25->2 80.1 /19.5 linezolid MIC when testing six different groups of 133.

Vancomycin-R ENT rates varied by region from 24.5% (WN (C.onnectlcut .[1], Maine [1], Massachusetts [3], Vermont [1]), B Oxacilin® B >2  >2  <0.25->2 44.5/55.5 Erythromyoir <025 >2  <0.25->2 65.3 / 34.2 Gram-positive cocci isolated from all USA census 5. Hong T, Li X, Wang J, Sloan C, Cicogna C (2007). Sequential linezolid-

. . . Middle Atlantic (Pennsylvania [1], New York [4], New Jersey [3]), Quinupristin/dalfopristin 05 05 <0252 99.8/0.0 Levofloxacin 1 1 <0.5->4 99.4/0.5 i | EADER P 2008: 6.113 strai resistant Staphylococcus epidermidis isolates with G2576T mutation. J Clin
Central) to 41.3% (Mid-Atlantic). All streptococci were LZD-S - - il regions ( fogleEin , 6,113 strains). L
-J 70 - P and South Atlantic (Florida [3] Marvland [1] North Carolina [1 Trimethoprim/sulfamethoxazole <0.5 <0.5 <0.5->2 98.2/1.8 Penicillin <0.03 4 <0.03-8 60.1 /22.0 Microbiol 45: 3277-3280.

(all MIC values, <2 pg/ml). ’ y ? - Vancomycin 1 1 <0.12-2 100.0/ 0.0 Vancomycin <1 < <1 100.0/ - Cumulative % inhibited at MIC (ug/ml): 6. Howden BP. Charles PG. Joh PD. Ward PB. G ML (2005

Virginia [1] Washington DC [1]) . g . Organism group (no. tested) <012 0.25 0.5 1 2 4 8 >8 ' owaen Br, Lharies T, JONSon FL, ivar , \arayson ( )
’ Coagulase-negative staphylococci (856) Viridans group streptococci (223) J JIOSP — ' Improved outcomes with linezolid for methicillin-resistant Staphylococcus

Table: Overall LZD-R and MRSA rates by USA Census S N . provet ot . Iy

ol ‘ ‘ y Each medical center was instructed to forward 100 organisms Linezolid 1 1 <0.06->8 98.4 / - Linezolid 1 1 0.12-2 100.0 / - Viridans group streptococci (223) 0.0 3.6 457 98.2 1000 - - - aureus infections: Better drug or reduced vancomycin susceptibility?

reglons. with the following species distributions: S. aureus (50 strains) Ciprofloxacin 4 >4 0.06->4 46.0 / 53.2 Ceftriaxone <0.25 1 <0.25-16 91.9/3.6 S. pneumoniae (619) 11 48 375 989 1000 - : : Antimicrob Agents Chemother 49: 4816; author reply 4816-4817.

USA Census region LZD-R (% of all isolates) MRSA rates (%) 9 P . o , ’ Clindamycin <025 >2  <0.25->2 65.9 /321 Ciprofloxacin E >4 0.12->4 (23.3)° B-hasmolytic streptococci (358) 00 03 240 99.7 10000 - ) - 7. Jones RN, Fritsche TR, Sader HS, Ross JE (2007). LEADER surveillance

1 Pacific 0.00 48 6 Coagulase—negatlve staphylococm (CONS, 15 stralns), Erythromycin >2 >2 <0.25->2 34.6/65.0 Clindamycin <0.25 0.5 <0.25->2 89.7 /9.9 CoNS (856) 0.2 16 383 96.7 982 984 984 100.0 orogram results for 2006: An activity and spectrum analysis of linezolid

2. Mountain 0.02 51.0 enterococci (15 strains), S. pneumoniae (10 strains), and Gentamicin <2  >8 <2->8 701 /227 Erythromycin 1 >2 <0252 44.4/51.6 SErEEEes] () MU G ea B Pea SRl iy 10NL using clinical isolates from the United States (50 medical centers). Diagn

3. West North Central 0.02 51.0 B—haemolytic streptococci and viridans group streptococci Oxacillin® >2 >2 <0.25->2 29.2 /70.8 Levcl)fllo.xaacin 1 >4 <0.5->4 87.4/10.8 S. aureus (3,156) 0.0 01 0.5 42.0 99.8 999 >99.9 100.0 Microbiol Infect Dis 59: 309-317.

4. West South Central 0.02 68.2 : trai N The strai rould be dominantly f Quinupristin/dalfopristin <025 05  <0.25-2 99.9/0.0 Penicillin” 006 1 <0.015-16 r4.4/54 8. Jones RN, Fritsche TR, Sader HS, Ross JE (2007). Zyvox® Annual Appraisal

5 East North Central 0.0 610 (five s ralr.\S each). s Strains should be aominantly from | Trimethoprim/sulfamethoxazole <05 >2  <0.5->2 60.5/39.5 Vancomycin 05 05  <012-1 100.0 / - Table 3. Five vear trends in linezolid non-suscentible results of Potency and Spectrum Program results for 2006: An activity and

6. East South Central 0.08 58.3 bacteremias a|th0U9h isolates from documented pneumonia, Vancomycin 1 - 0.25-4 100.0/0.0 B-haemolytic streptococci (358) - y 5 20 2 spectrum analysis of linezolid using clinical isolates from 16 countries. Diagn

7. New England 0.02 57.2 cSSSI| and urinary tract infections were acceptable. The Enterococci (901) Linezolid 1 1 0.25-2 100.0 / - !n the LEADER Program (2004-2008; 26,964 Microbiol Infect Dis 59: 199-209.

8. Mid-Atlantic 0.18 51.4 forwarded clinical isolates (6,113 total strains) were distributed Linezolid 1 2 0.25->8 99.3 /0.6 Ceftriaxone <0.25 <0.25 <0.25-0.5 100.0 / - isolates). 9. Jones RN, Ross JE, Castanheira M, Mendes RE (2008). United States

9. South Atlantic 0.02 55.0 _ L _ Ampicillin® <t  >16 <1->16 71.3/28.7 Ciprofloxacin 0.5 1 0.12->4 (1.4)° % non-susceptible or resistant resistance surveillance results for linezolid (LEADER Program for 2007)

_ | | ) among th? following organism groups as follows: S. aur eus Ciprofloxacin >4 >4 0.06->4 41.3 /541 Clindamycin <025 >2  <0.25->2 86.9 / 13 Organisms (no. tested) S T R G BTG Diagn Microbiol Infect Dis 62: 416-426.
Conclusions: LZD remains very active (99.64% (3,156 strains), CoNS (856), enterococci (901), S. pneumoniae Gentamicin (high-level) <500 >1000 <500->1000 75.4 / 24.6 Erythromycin <025 >2  <0.25->2 72.1/274 S, aureus (15,280) 000 003 003 006 040 10. Long KS, Poehlsgaard J, Kehrenberg C, Schwarz S, Vester B (2006). The
susceptibility) with no evidence of MIC creep when (619), viridans group streptococci (223) and 3-haemolytic Quinupristin/dalfopristin >2  >2 <0252 28.6 / 66.3 Levofloxacin <0.5 1 <0.5->4 98.6 /1.1 - 571 0), 050 113 161 |76 64 Cfr rRNA methyltransferase confers resistance to phenicols, lincosamides,
: . : Streptomycin (high level) <1000 >2000 <1000->2000 69.6 / 30.4 Penicillin® 0.03 0.06 <0.015-0.12 100.0 / - o ' ' ' ' ' oxazolidinones, pleuromutilins, and streptogramin A antibiotics. Antimicrob

Csmpared to previous LE_ADEH Prc?gralm reporjcs. The streptococci (358). Teicoplanin 2 16 <216 74.0 / 251 Vancomycin 05 05  0.25- 100.0 / - Enterococei (3,560) 060 064 183 118 0.99 Agents Chemother 50: 2500-2505.
discovery of two cfr mediated multi-R isolates in . , Vancormvein . 16 09516 50 /573 = [PEITIRINED (2/925) L . o

— ' ehibits th 4§ - ed .y All susceptibility tests were performed by a GLP-compliant Y ' orer Viridans group streptococci (661) NT  NT 000 000 000 1. Mendes RE, Deshpande LM, Castanheira M, Dipersio J, Saubolle M, Jones
SAapnylococCcCl exnl Its the need Tor continue monltOrlng dS eference laborator (JM' | aboratories. North Libert IOwa) a. Criteria as published by the CLSI, B-lactam susceptibility should be directed by the oxacillin test results with staphylococci. Enterococcal susceptibility was predicted by ampicillin results and penicillin was the agent used for B-haemolytic streptococci (1,120) NT NT 0.00 0.00 0.00 RN (2008). First report of cfr-mediated resistance to linezolid in human
d pOtentially emerging resistance mechanism in the USA : CI : | g Ly b ' S_t J C,j Institut (C{,SI b. ;terffetzf;gcgsa:nagg\r/gr}:t];woersseeslzcﬁ;e’?hg_slftgiirsni.aving a ciprofloxacin MIC at =4 pg/ml, possible QRDR mutations All organisms (26,964) 0.14 0.24 0.45 0.44 0.36 staphylococcal clinical isolates recovered in the United States. Antimicrob

usSing Ulinical an aboratory ostandaras Institute : _ ’ ' ’ ' ' ' ' ' Agents Chemother 52. 2244-2246.
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