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AMENDED ABSTRACT recognized risk factors such as prolonged therapeutic exposure and/ RESULTS e Among 864 summarized enterococcal isolates (Table e Penicillin resistance among 655 strains of S. Table 3. Cumulative % inhibited results at each linezolid MIC when
or infected indwelling devices. Some oxazolidinone-resistant strains . ' ictri ' ' ' 0 ' testing six different groups of Gram-positive cocci isolated
Background: The seventh year of the ZAAPS Program continues have emeraed i - - - e A total of 3,240 S. aureus isolates were tested 2), the SpeC.I °S dlstrlbutlor) was E. faecalls (51 ) prieumonias .averaged 19.2% with a -range- of the f ) | gAAPS 2008)°
ged in patients without prior drug exposure, each event ’ f % of g Kinad on four continents ( , )"
- _ e - - . and E. faecium (329) that included 97.7% of isolates lowest rates in Canada, Sweden, United Kingdom
to monitor the in vitro activities of linezolid (LZD) and comparator - - - - - - (1,416/2,276/3,000 tested in 2005/2006/2007) from 24 - S
. L 1 ikely attributable to clonal, epidemic spread from other patients in the T ’ tested. Vancomycin-resistant isolates (VRE) were and Mexico (0.0%) to the highest rates in Taiwan Cum. % inhibited at linezolid MIC (ug/mi)
agents tested against Gram positive (GP) pathogens in Latin same hospital environment. Also, some mechanisms of resistance (cfr nations. MRSA rates were as follows: Canada (7.2%; tabula’.ce d at 10.0% overall (includes intermediate 88.9%) Korea' 64.4%) and Turkey (53.3%) Organism group (no. tested) <012 025 05 1 2 4 =8
America (LA), Europe (EU), Canada and Asia Pacific (APAC). LZD gene) have been detected in CoNS of animal origins, but in the more initial year of prevalence design); for Latin America t 8 90 02 07 b o s of VRE =70 I Y 199.970). heemolyto stroptococci G8) 00 03 133 80 1000 - -
i Tal i i . . . - . . . . . . pneumoniae . . . . . - -
IS Z” 0}(3?0"d'”9?e aPprove‘; tor the tre?tlme”t of C".mZ“Cate‘:'VIS:g‘A recent ZAAPS and LEADER (USA surveillance) reports these genes (average 42.0%, range 27.3 [Mexico] to 60.8% [Chile]); cd ,e%cry,’d I 0N ){_ owever the rates o e | inezolid demonstrated excellent in vitro activity Viridans group streptococci 216) 1.9 56 426 968 1000 - _
ana sort tissue Intections and nosocomial pneumonia due to : were noted in S. aureus and CoNS isolates from human infections. for Europe and Turkey (average 25.9%, range 1.5 variea wiaely among nations. against streptococci (Table 2). The MIC,, and MIC,, gozusre(gz E§;°,,240) 8.8 (()).g) 311.03 gg.g gg.g 1;9060 oo
Methods: Isolates were submitted from 64 medical centers (24 The ZAAPS Program has collected over 4,000 Gram_pgsitive isolates [Sweden] 1o 505% [Belglum]) and the APAC regiOn ® L|neZO||d reS|StanCeS were rare N enterOCOCC' was 1 Hg/ml fOr eaCh Of the three StreptOCOCCa| Enterococci (864) 0.1 0.5 2.4 39.7 99.3 994 100.0
Countries) for a total of 6,121 strains. Each Country was requested each of the last seven years worldwide to monitor for any emerging (average 41 9%, range 90 [NeW Zea|and] tO 782% (06%) from f|Ve d|fferent COuntneS Three Of the f|Ve groups tested a. Organism groups were ranked in decreasing order of susceptibility to the oxazolidinone.
to send 200 isolates in 6 targeted GP categories to a central linezolid resistance. The most recent surveillance data is presented [Singapore]; Tables 1 and 2). iIsolates (2 E. faecium, 1 E. faecalis) had the G2576T e Overall. linezolid remains stable and without
1800] where more strains were sampled. CLSI broth microdilution e No evidence of linezolid resistance was noted during tund at the intermediate MIC of 4 ua/ml for nezolid significant occurrence of isolates with MIC values | | | | | |
susceptibility (S) testing methods were used to susceptibility (S) MATERIALS AND METHODS 2008 and the MIC;,,, result for linezolid was 2 ug/mi HY ' of =8 pg/ml (eight isolates or 0.13% of all organisms * Linezolid remained highly ac’uvel agamst |
test the following organism groups: S. aureus (SA; 3240), coag-neg Organism collection against S. aureus (Tables 2 and 3). Linezolid activity tested). ContemporarY pathogens from indicated organism
staphylococci (CoNS; 748), enterococci (ENT; 864), S. pneumoniae A total of 6,121 isolates were sent to the central monitoring site (JMI was not affected by methicillin resistance in S. aureus Table 2. Comparative activity of linezolid tested against 6,121 Gram-positive cocci from 24 nations in the ZAAPS Program (2008). ?I\;ICI)(L;IDS lInCIU/dIT)g > a dreus t(MICQO’ 2 Lljg/ml)’- CONS
655), viridans group (297), and B3-haemolytic streptococci (317). : : , : , : , Mmi), various enterococcal species
(659) group (297) y P (317) Laboratories, North Liberty, lowa, USA, or Women’s and Children’s as the MICy4, Wwas 2 pg/ml for both MRSA and Organism (no. testedy MIC (ug/m) % by category’ Organism (no. tested) MIC (ug/mi) % by category’ (I\/IICQO ) ”g/ml) o three Aroube of strg oo
Results: Five LZD resistant (R) isolates were detected in four Hospital, North Adelaide, Austra”a) from 24 different nations in MSSA antimicrobial agent 50% 90% Range Susceptible/Resistant antimicrobial agent 50% 90% Range Susceptible/Resistant 90 “g g p p
countries (ltaly [2], France, China, Brazil) in ENT (2; E. faecalis and Europe, Asia Pacific, North America, and Latin America. Each e Among the 748 CoNS tested, oxacillin resistance Al s (3,240 “Unerola 11 =012 100.0/- (MiCs0. T Hg/mi.
- . - - ) - ~inat ' f inicallv sianificant ’ . SIS e A/CP <1 2 <1->16 91.9 /5.2
E. faecium) and CoNS (3; S. epidermidis). One LZD-R ENT (Brazil) partICIpatlr)g m.edlcal C.enter (64 totgl) orwarqed clinically significan rates ranged from 60.5 (Japan) to 100.0% (Singapore) S —— 5 5 ey T e =2 stele 19/52 « Overall, linezolid remained active against 99.87%
contained the 23S G2576T mutation, the other ENT (China) R Gram-positive isolates in the following organism groups: S. aureus . . Ceftriaxone® 4 >32 1-4 66.3 / 33.7 . . ] - ’ :
’ . . . . and 17 of the 24 monitored nations had rates greater Ciprofloxaci 05 >4  <003>4 66.4 / 32 <iprofloxacin 1 e Se ©.5) f tested strains that d in the 2008
mechanism was undeterminable. One CoNS (ltaly) contained the (3,240 strains), CONS (748 strains), enterococci (864 strains), . . . LI | - = e el I 1887 284 or tested strains that were processed In the
| | | - _ than 70%. Linezolid was COnSIStentIy more potent Clindamycin <0.25 >2 <0.25->2 771.3/22.6 Erythromycin <0.25 >2 <0.25->2 65.5/34.5 7ZAAPS P
mobile cfr gene, one 23S G2576T mutation (France) and the other B-haemolytic streptococci (317 strains), viridans group streptococci , _— , Daptomycin 025 05  <0.06-2 99.9/ - Levofloxacin 1 1 <0.5->4 97.3/24 rogram.
CoNS (|ta|y) mechanism was unknown. Vancomycin_R enterococci (297 StrainS), and S. pneumoniae (655 StrainS). All prOceSSGd ISolates by one dOUbIIng dIIUtlon Step aga‘lnSt CONS When Erythromycin 0.5 >2 <0.25->2 60.6 / 38.4 (F;?BIEI”I” Sg'gs ? S<%0235_—126 70'5(9929'47);2)962(1'2)

- . e - ici <2 <0- 79.4 / 201 . - =Y. LY . : :
ranged from 0.0% in several countries to 59.4% in Taiwan. Al were identified by the submitting laboratory and confirmed by the compared to S. aureus (Table 2). S:Vrgﬁg:gn g zi 50.5184 62_2;3?_4 Tetracyciine 2 8 28 69.0/30.2 e As other Commonly used gntlmlqroblals co.ntlnue. to
streptococci were LZD-S. central J:‘.acm’;y using Ithe }t/r:te;( System (bioMerieux, Hazelwood, MO) or e Three S. epidermidis isolates were detected with g;(:icciilllliir: 0{35 >>322 (S)Odfg_:gz ?S.S;ggg Vancomycin o 1 1 100.0 / - be Compromlsfed by evolving resistances, linezolid

, : : : =2adlen : - Viri i (216)°
2008 ZAAPS Program. Susceptibility testing One of these CoNS strains (isolated in Rome, Italy) Ecr:;fylimne i§ ig i22>>1§ >799959//1;oé1 é/e?triaxone Sz st 9;25//4-.6 Ilkely.to occur among the enterococci and CoNS
osstance rates 6 Antimicrobial susceptibility testing was performed using validated had a detected cfr. The other non-susceptible CONS TMP/SMX® <05 <05  <0.5-2 92.8 /7.2 gﬂggﬁfﬁﬂn 4 003 87%4/.45);5 speC|e§ exposed to long courses of therapy or to
Region Antimicrobial Lowest Highest microdilution panels with cation-adjusted Mueller-Hinton broth (2-5% were found in Genoa, ltaly (hno mutation or resistance M\éasrf%mggg 1 1 0.20-4 99.970.0 Erytf}llfomyc;in 201.25 >22 206255->42 %%48//332.29 endemic clones/outbreaks.
Canada OLZD”_ (;-(23 ‘ lysed horse blood added for testing streptococci) prepared by TREK gene found) and Metz, France (G2576T mutation). Linezolid 2 2 0.5-4 100.0/ - Pz\r/]ci)ciﬁi);\aacm 0.06 1 30_.0'15_->>32 74.5 /6.9
xacillin . . . : : : : o
Clindamycin 6.2 Diagnostics (Cleveland, Ohio, USA). The categorical interpretations of ME?:ZS;?S) 5 5 0.5-4 100.0 / - 'I('De/t?acycline 225 >18 Sgé?féz 699896//20902 SELECTED REFERENCES
e O>I<_azc[i)llin 27.3 ((I)\)I%xico) 60 BO(ghile) MIC results followed Clinical and Laboratory Standards Institute (CLS]) Table 1. Distribution of organism identifications for the 2008 Coagulase-negative staphylococci (748)° vancomycin o oo <0-1e7 100.07- 1. Anderegg TR, Sader HS, Fritsche TR, Ross JE and Jones RN (2005). Trends in linezolid
Clindamycin 200 (Argentina) 600 (Chile) document M100'S19 Qua“ty control Organ|sm (S aureus ATCC ZAAPS Sample |ndexed by natlon Of Orlgln (6,121 Stralns) I—meZO“d . 1 1 0.25->8 99.6 / - B_haemqutlc streptococci (398) ) ) susceptibility patterns: Report from the 2002-2003 worldwide Zyvox Annual Appraisal of
: : Ceftriaxone 16 >32 <0.25->32 24.2/75.8 Linezolid 1 1 0.25-2 100.0 / Potency and Spectrum (ZAAPS) Program. Int. J. Antimicrob. Agents 26:13-21.
Europe LZD 0.0 0.0 29213, Enterococcus faecalis ATCC 29212 and S. pneumoniae ATCC No. of strains Ciprofloxacin 4 >4 <0.03->4 45.7 / 51.9 A/C® <1 <1 < 100.0 / - o Ballow OH. Blodenbach D Ross! F and | AN (2002, M f
Oxacillin 1.5 (Sweden) 50.5 (Belgium) Ly . Nati Clind i <0.95 2 <0.25->2 65.5/33.3 Ceftriaxone <0.25 <0.25 <0.25-0.5 100.0 / - : allow CH, Biedenbac , Rossi F and Jones . Multicenter assessment o
Clindamycin 0.9 (Turkey) 24.7 (Poland) g?_zl|9()h;?8;|t;1gerzeo\(l)vé§hln the acceptable ranges as published by (n?).lcr)r?edical centers) S. aureus CoNS ENT SPN VGS  B-strep  Total gellrr])’;]c?r;n;/;lr? 0.225 525 <SOO.205632 317 040_/06/2 -2 g:ﬁﬂ%ﬁn 825 O125 sggg—ig 92(%(})975 tf:ceﬂl]inezzolid (S,Fge:tfcum a”g.alchi:y USinSQi tge 'disli( ?iffxsion- anchiteZs;\ IanSe)trE)ds: 5e/p(;rtt
Asia Pacifi L ZD 0.0 0.0 - , . 1 ' <0.25- ) ] <U. <U. <U.zO0- . . o) € LYyVOX NUMICropnial Fotency otuay In Latin America - . braz. J. iniecit.
e Oxacillin 9.0 (New Zealand) 78.2 (Singapore) wanada (2) ! * » ‘! ° " -2 ngt;%rirggm 22 ;3 S2_>g pap g Erytk}lromyc_:in SO(5255 >12 SOC5255_>42 894:3.47// 115(.31 'S 109108
Clindamyci 1.0 (New Zealand 57.3 (Chi All isolates were tested against antimicrobial agents active against Argentina (2) 100 49 20 29 1 20 229 Levotloxacin 4 >4 <0.5->4 47.2/50.8 evorioxacin =L =0 L7 i . Mult i i
a0 New 2:in)___&73 Gin  were tested against antimicrobial agents active ag S FO- - T T 2 % Dmn s 005 006 00O 1000/ | > Sel . Tumdge 0 alow O enes N e Mtces iabator of e
- L - - ; : , Chile (2 120 41 20 20 2 19 202 Penicillin 4 >32  <0.015->32 15.9 / 841 <0. . <0.25- 0/0. - - - - ol: -
Concl . Th £1 7D ‘ N Gram-positive organisms including: linezolid, ciprofloxacin 2) QD> 025 05 0.25-1 100.0/ 0.0 y |
onclusions: Ihe activity o appears unitorm across the ervthromvein. levofloxacin. penicillin. auinupristin/dalfopristin. rifamoin Mexico (2) 150 15 20 14 3 14 216 Q/D° <025 05  <0.25-2 98.7 /0.9 Tetracycline <2 >8 <0->8 53.8 / 44.0 4. Bolmstrom A, Ballow CH, Qwarnstrom A, Biedenbach DJ and Jones RN (2002).
regions studied. Documented LZD-R remains rare (only 0.1%) y yein, P = P P ’ pIn, Siellefum () o1 51 13 0 - 3 185 Teicoplanin <2 8 <2->16 97.2 /0.4 Vancomycin 0.5 0.5 0.25-1 100.0/ - Multicentre assessment of linezolid antimicrobial activity and spectrum in Europe:
' , L ' teicoplanin, and vancomycin. Other drugs tested against selected F 5 100 40 50 50 45 10 535 Tetracycline <2 >8 <2->8 83.0/15.9 i as oubl Inctam suscentibility sho . S Report from the Zyvox antimicrobial potency study (ZAPS-Europe). Clin. Microbiol.
among the 24 countries sampled within 6 GP pathogen groups. - i - - - Grspn:Zn(y)(S) 99 41 20 20 11 10 201 TMP/SMX =05 >2 =0.5->2 64.8 /35.2 ) tisiereijis"fo?'523%?3!2&?2?5 fggapﬁﬁnliftsen.sénﬁrfigt E#EZ@Z%C'SUZGO?sfr‘;ffif!!&.e° el Infect. 8:791-800.
pathogen subgroups were: ampicillin, ceftriaxone, clindamycin
Rates of CIindamyCin—R and the frequency of MRSA varies by doxveveline. gentamicin (hl h-level re,sistance scr,een) I eraC;IIin/ Ireland (2) 150 4 20 20 ? ::5 315 E\{[ancomy(?m 1 & <0.12-4 100.0/0.0 b. Sr(([j)Z(;gi:;rar(i)s)}ii;/ﬁ:/lg):\lsltai:;CTL\\?;IZSMXﬂrimethoprim/sulfamethozazole, P/T=piperacillin/tazobactam, 5.  Clinical and Laboratory Standards Institute (2009). M07-A8. Methods for dilution
geographic region and requires continued surveillance. yoyuIe, 9 Y . PP . Poland (1) o6 20 5 7 9 19 207 Al strains (864) c. Includes: 15 species (487 strains) and unspeciated coagulase-negative staphylococci (261 strains). antimicrobial susceptibility tests for bacteria that grow aerobically; approved standard -
tazobactam, streptomycin (high-level resistance screen), tetracycline, Spain (2) 140 19 50 50 > - 915 Linezolid 5 5 <0.06-58 993 /0.6 d. Includes: Enterococcus faecalis (515 strains), Enterococcus faecium (329 strains), and 20 other eighth edition. Wayne, PA; CLSI.
i i Sweden (2 134 24 20 20 16 10 294 Ampicillin® 2 >16 <1->16 63.8 / 36.2 e”treronc"cc'- - S S A el i dioai 6. Clinical and Laboratory Standards Institute (2009). M100-S19. Performance standards
INTRODUCTION and trlmethOprlm/SUIfamethovaO|e (TMP/SMX)' Turkey (2§ ) 110 20 64 15 2 0 241 Ciprofloxa_cin >4 >4 <0.03->4 33.9/56.5 = E(e)sc;iebltea%echFg) meL:Jtat?sr?;C or other streptococel with ciprofioxacin MICs at 24 ug/ml, indicating for antimicrobial susceptibility testing. 19th informational supplement. Wayne, PA; CLSI.
Al linezolid-resistant isolates (MIC, =8 pg/ml), if detected, were i s am Erythvortycin 5> 2 <006 58760 6. Includs: 12 spacies (152 sraing Sreplocoocs 5o Group 3 ians), unspeciate viiians group F- - Jones AN, Foss JE, Castanneira M and Mendes RE (2908), Uited States resistance
Linezolid, the first oxazolidinone agent to be clinically released by confirmed by Etest (AB BIODISK, Solna, Sweden) and disk diffusion éﬁ.svaz'fo)m fgg’ 454 32209 706 208 353 %j Gentamicin (HL) <500 >1000 <500->1000 51.0 / 49.0 | remesscel (5] s | | surveillance resuilts for linezolid (LEADER Program for 2007). Diagn. Microbiol. Infect.
: : : - _ . , , . . H nd K | 66 0 5 0 5 16 9 | evofloxacin >4 >4 <0.5>4 439 /536 h. Includes: Group A (164 strains), Group B (178 strains), Group C (14 strains), Group G (36 strains), and Dis. 62:416-426.
reQUIatory agenC|685 has beCOme an Important therapeu“C addltlon methOdS The detel’mlﬂathn Of the dOmaIn V 238 I’IbOSOma| target Je?;e?n (g)ng ( ) 193 36 20 39 18 20 376 Pen|bC|II|na 4 >32 0.25->32 59.7 /40.3 Streptococcus dysgalactiae (6 strains). 8. Mendes RE, Deshpande LM, Castanheira M, DiPersio J, Saubolle MA and Jones RN
for infections caused by commonly occurring antimicrobial-resistant mutation(s) was performed by polymerase chain reaction (PCR) Korea (3) 153 35 20 45 12 33 208 PIT 8 >64  <0.5->64 63.8/ - (2008). First report of cfr-mediated resistance to linezolid in human staphylococcal
" : : : e _ _ _ . New Zealand (3) 199 16 20 71 12 33 351 Q/D | >2 >2 <0.25->2 27.9/63.9 clinical isolates recovered in the United States. Antimicrob. Agents Chemother. 52:2244-
Gram-positive pathogens. Resistances to linezolid, however have amplification and sequence analysis. Any potential clonality within Singapore (1) 110 5 13 . 1 3 136 Streptomycin (HL) <1000 >2000 <1000->2000 54.4 / 45.6 9046,
been observed, particularly among enterococcl (E' faecium or E. or between medical centers was identified USing pUISed field gel TaiV\_/an (1) 2L e e 9 3 J 85 I/Zlﬁgg;?;é?n S12 S42 0S225_i$6 882)?23 9. Mutnick AH, Enne V and Jones RN (2003). Linezolid resistance since 2001: SENTRY
faecalis) and the coagulase-negative staphylococci (CoNS), but the electrophoresis (PFGE) and/or automated ribotyping. Staphylococci I?;”:C ?62)) 3?;30 724?; 83624 6;5 ;6 31938 6110241 VRE (86) Antimicrobial Surveillance Program. Ann. Pharmacother. 37:769-774.
occurrence rates remain rare for indicated Staphylococcus aureus and that were negative for the common G2576T or U mutation were also at ’ - - - o wles 1 ° o nrfEs 10. Ross JE, Fritsche TR, Sader HS and Jones RN (2007). Oxazolidinone susceptibility
pry 9 ARl \(;ggs_;cl)gagulase ”egtat'vf StaphVIBO_C?CC"_E';_T n SMETEEESS!, SN S S (FHSmeiEe VTQ'_E (77?)(1 5 5 EsE S5 patterns for 2005: International report from the Zyvox® Annual Appraisal of Potency and
streptococci; and these occurrences usually were associated with screened for the phenicol resistance mediating gene, cfr. - TTOT OT0TID PTRRORORT, PR T e nezot =000 Sl Spectrum Study. Int. J. Antimicrob. Agents 29:295-301.
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