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Table 1. In vitro activity of linezolid tested by reference methods against six groups of Gram-positive pathogens

ABSTRACT

INTRODUCTION

RESULTS

from the EEU region (886 strains).

CONCLUSIONS

Background: In the Eastern European nations (EEU) Bacterial strains resistant to commonly used B-lactams, fluoroquinolones « Linezolid was widely active (MIC,,, 0.5 or 1 pg/ml) against the 886 tabulated - . — — OCC“::”CGS at eaC: MIC in ug/m2| (cum. Alnh;blted)- 8 . |\/||(’\:/“C (HQ/EII)C ) N * Linezolid and tigecycline showed sustained and near complete coverage of
component of the Emerging Markets Resistance and other antimicrobials remain a significant challenge to successful Gram-positive isolates (Table 1). CoNS (MICg, 0.5 ug/ml) and S. pneumoniae Strags:;)rz;z:u::;eis a5 ' 02 BE9  TBELD 3Baws : E—— osizeg' - Gram-positive pathogens (only two linezolid-resistant organisms). No
Surveillance program (EMRS) in 2011, 8 countries are chemotherapy especially in developing nations. B-lactamase-mediated were generally more Imezolld-susceptlblc_a. The overall linezolid resistance rate Coagulase-negative staphylococci (101) ] 5(50)  68(723) 27(990) 0(990)  0(990) 1(100.0) 05 ) 5.0 eyldence of MIC creep or emerging resistant clones was observed against
monitored for antimicrobial resistance (R) patterns resistances among Gram_negative bacilli and the expansion of Gram- was Only 2 OT 248 CONS and_ enterococcl (08%) MOIeCl_JIar_CharaCterlzat_lon of Enterococcus spp. (147) 1(0.7) 0(0.7) 22 (15.6) 109 (89.8) 14 (99.3) 0(99.3) 0(99.3) 1 (100.0)b 1 2 99.3 either drug'
i i i i i ositive resistant species (MRSA, vancomycin-resistant enterococci these linezolid-resistant strains showed a G2576T mutation in the E. faecium S L ) T : 05 ! 1000 - Both monitored B-lactamase inhibitor combinations exhibited broad-spectrum
Including Bulgaria (BUL), Croatia (CRO), Czech Republic P _ PE ’ y _ from Turkey; and the S. simulans (a CoNS from Romania) had four mutations Beta-haemolytic streptococci (75) - 18 (24.0) 57 (100.0) 1 1 100.0 i : k
(CZR), Israel (ISR), Poland (POL), Romania (ROM), [VRE], multidrug-resistant [MDR] Streptococcus pneumoniae) present the of the L3 ribosomal protein (N130D, G152A, F147S, and A157R). Viridans group streptococci (43) 1(23) 17(419) 22(93.0)  3(100.0) 1 100.0 CoiiElEelE of Gram-positive (not MRSA)_ E_ind -negative pathogens. .
Slovakia (SLO) and Turkey (TUR). most critical compromise to favorable patient outcomes. - | | | o Linezoltresisant s fom Romana Approximately 90.0% of all enteric bacilli were susceptlble_ to piperacillin/ |

« All Gram-positive pathogens were susceptible to tigecycline at USA-FDA and . Linezolid-resistant strain from Turkey. tazobactam and cefoperazone/sulbactam. Non-fermentative Gram-negative

Methods: Results from testing 1,700 strains were
interpreted by CLSI, EUCAST and USA-FDA breakpoints.
Samples were reference tested versus potent, marketed

To address these concerns, structured antimicrobial surveillance programs
have been organized to 1.) sample key pathogens by nation; 2.) use
reference quantitative susceptibility testing methods (Example: Clinical

EUCAST breakpoint concentration with the following MICy, values (Table 2):
S. aureus (0.12 pg/ml) CoNS (0.12 pug/ml), enterococci (0.06 pg/ml), S.
pneumoniae (<0.03 ug/ml), BHS (0.06 pg/ml) and VGS (0.06 pg/ml).
Tigecycline susceptibility rates against the Enterobacteriaceae ranged from

Table 2. In vitro activity of tigecycline tested by reference methods against 14 groups of Gram-positive and

-negative pathogens from the EEU region (1,649 strains).

bacilli were less susceptible with rates ranging from 17.0 to 67.4% at <16 ug/ml
for both agents.

Some serious emerging resistances have become endemic in the EEU Region:

agents: linezolid (LZD), vancomycin (VAN), tigecycline and Laboratory Standards Institute [CLSI]) in regulated central 87.1% (P. mirabilis) to 100.0% (E. coli and Serratia spp.) and it also inhibited Occurrences at each MIC in pg/ml (cum. 56 inhibited): MIC (ug/mi) - ESBLOin. E. coli (9.7 - 70-?%;. average at 27.2%) and Klebsiella spp. (31.3 -
(TIG), colistin (COL), cefoperazone/sulbactam (C/S), laboratories; and 3.) offer a wide range of tested antimicrobials, usually 20- 93.6% of Acinetobacter spp. at a MIC of <2 pg/ml. Organism (no. tested) <0.03 0.06 0.12 0.25 0.5 1 2 4 >4 MICso  MICso % susceptiblea 100.0%; gverage at.65.9 !); hlghest In Bulggrla and Poland. -
amikacin (AMK), levofloxacin (LEV) and 21 others. R 30 agents. These programs then can be compared to other regional _ B . _ o B Staphylococcus aureus (405) 4(1.0) 330(82.5) 50(94.8) 18(99.3) 3(100.0) 006  0.12 100.0 — FI.uoroqumoIones (C|p.rofloxacm or levofloxacin) yvere less effective in vitro
_ . . . " " » Piperacillin/tazobactam showed potent activity against methicillin (oxacillin)- Coagulase-negative staphylococci (101) 15 (14.9) 44 (58.4) 34 (92.1) 8 (100.0) 006  0.12 100.0 with 20.7 - 57.9% resistance rates among E. coli.
mechanisms were screened by PCR. surveillance programs that utilize available "non-reference," often ible staphvl C(MICor <0.5-2 ua/mD). S iae (MIC.. 8 Enterococcus spp. (147) 60(40.8) 82(96.6) 4(99.3) 1 (100.0) 006  0.06 100.0 : - -
il ical L its. Th ical SIR susceptible staphylococci (MICq, =0.5-2 pg/ml), S. pneumoniae (MICgy, —— ' ' ' ' ' ' ' — Carbapenem resistances in Enterobacteriaceae were observed, as well as
commercial categorica (nOt quantltatlve) results. e categorica S ug/ml) and BHS (M'Cgo <05 pg/ml) see Table 3. Against the Streptococcus pneumoniae (115) 106 (92.2) 9 (100.0) - <0.03  <0.03 100.0 th f tati bacill
Results: Among EEU S. aureus (SA; Table), LZD (MICyg, definitions may vary as well as the quality/accuracy of the methods, Enterobacteriaceae, piperacillin/tazobactam inhibited 60.1% (Klebsiella spp.) to Beta-haemolytic streptococci (75) 60(80.0) 12(96.0) 3(100.0) =0.03 006 100.0 f‘:ml‘_“lg e hon- emli? Ave _aCI A ed i ber of enteric bacill
therefore structured proarams such as the Emeraina Markets Resistance 0 ) .. . ) _ Viridans group streptococci (43) 36(83.7) 3(90.7) 3(97.7) 1(100.0) - <0.03 0.06 100.0 — CO |§ IN NON-susceptpie org.anlsms were noted In a num ero en eric aC.I l,
1 ug/ml), TIG (MICyy, 0.12 pg/ml) and VAN (MICq,, 1 pg/ml) o s IOP 9 p o g |'gd Ry o 96.8% (P. mirabilis) Zf strains at the CLSI breakpoint (516<pg/ml), and MICs, Escherichia coli (202) 66(32.7) 108(86.0) 26(99.0) 2(100.0) i Glon 006 but in only 0.7% of P. aeruginosa among non-fermentative bacilli (Romania).
exhibited complete coverage and MRSA rates ranged from urveillance ( ) Program offers expanded, validating information for results ranged from <0.5 to 8 pyg/ml. It was also active at <16 yg/ml against Klebsiella spp. (173) 2(12) 19(12.1) 86(61.8) 40(85.0) 18(95.4) 6(98.8) 2 (100.0) 0.25 1 98.8 _
16% (BUL) to 60% (POL, ROM, SLO). A S. simulans strain other programs, where offered. 63.7% of P. aeruginosa but only 17.0% of Acinetobacter spp. (MIC;,, >64 Enterobacter spp. (84) 1(1.2) 13(16.7) 49(75.0) 6(82.1) 8(91.7) 6(98.8) 0(98.8) 1 (100.0) 0.25 1 98.8 » Clearly a potential for even greater emergence of MDR pathogens was
: - - /ml) were susceptible. Indole-positive Proteus spp. (30) 133  1(67) 15(56.7) 7(80.0) 5(9.7) 1(100.0) 0.5 2 96.7 demonstrated in several nations where carbapenem and colistin resistances
was LZD-R (MIC, 8 pg/ml; from ROM) having L3 mutations HY e L DOPET - N
: : (31) ; 1(8:2)11161(22:6)120(87-1) 1 4/(100.0) 2 & £7.1 have become more prevalent. Newer antimicrobials or inhibitor combinations
(N130D, G152A, F147S, A157R). VRE (79% VanA) were In the Eastern European (EEU) component of EMRS, eight nations were « Cefoperazone/sulbactam, an early “third-generation" cephem/B-lactamase Serratia spp. (14) 1(71)  9(71.4) 4(100.0) : 05 1 100.0 il [ MemeEssery o Fz:lddress the extremely high contemporary ESBL rates
noted in CZR (13%)’ ISR (4%)’ ROM (5%) and TUR (20%) monitored in 2011 (1,700 lsolates), enabllng comparison of 28 drugs to inhibitor combination (2:1 ratio)’ was tested against 763 Gram_negative bacilli Pseudomonas aeruginosa (135) 2(1.5) 2(3.0) 1(3.7)  8(9.6) 52(48.1) 70(100.0) >4 >4 among Enterobacteriaceae in EEU. rates much hlgher than those encountered
ESBL rate for E. coli was 27% (range, 10% [CRO, SLO] to that data generated by the EARS-Net for at least four countries. (Table 4).The addition of sulbactam expanded the cefoperazone susceptible v — packageli:;lt) 264 9000 SA9D) 17072 3877 15(936) 50989 1000 : 2 25 o N Areiies s severel esie e Bl FEfiens.
70% [BUL], best inhibited by COL (99%S), TIG (100%) rate against Enterobacteriaceae to 76.3 - 100.0%, achieving coverages b. % at <2 ug/ml. '

AMK (98%), C/S (90%) and carbapenems (96-98%; R
strains in ISR & TUR). Klebsiella spp. had greater ESBL
rates (66% overall, range 31-100%) as well as

MATERIALS AND METHODS

Nations and organisms monitored. A total of eight countries were sampled

comparable or superior to piperacillin/tazobactam and carbapenems. The

Improved spectrum and coverage of cefoperazone with sulbactam ranged from
+7.1% (78.6 to 85.7% susceptible) for Serratia spp. to +43.9% (32.4 to 76.3%
susceptible) for Klebsiella spp.; and coverage of P. aeruginosa was 67.4%

Table 3. In vitro activity of piperacillin/tazobactam tested by reference methods against 14 groups of Gram-positive

and -negative pathogens from the EEU region (1,649 strains).
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) } : : o : . Castanheira M, Mendes RE, Woosley LN, Jones . Trends in carbapenemase-producing Escherichia coli
EEU S rates for key Gram-positive pathogens (no.):2 app“ed using validated broth microdilution panels produced by S. pneumoniae (115) and Klebsiella spp. from Europe and the Americas: Report from the SENTRY Antimicrobial Surveillance
Antimicrobials SA (405 CoNS (101 ENT (147 SPN (115 BHS (75 ThermOFISher SCIentIfIC |nC, fOrmerly TREK DlagnOSthS (Cleveland, OhIO, PEN-R ) ) 10 13 28 @ 10 33 29 i L. ) ) Pr_ogramme (2007_09) J AntlmleOb ChemOther 66 1409_1411 i . . A -
I .I. I (405 oNS (101) (147 (115 (75) . .- ER-R . - 10 9 50 77 40 42 44 Table 4. In vitro act|v|ty of Cefoperazone/su”:)actam tested by reference methods aga|nst e|ght groups of Gram- 3. Cllnlca_l and Laboratory S_tandards Institute (2012). M07_A9.' .MethOdS for dilution antimicrobial susceptibility tests for
Oxacillin® 61 17 69 56 100 USA). Interpretatlons of results utilized CLSI (M 100-S22, 2012), USA- . . . . bacteria that grow aerobically; approved standard: ninth edition. Wayne, PA: CLSI.
. . L E. coli (202) negative pathogens from the EEU region (763 strains). 4. Clinical and Lg boratory St )é Sp. titute (2012). M100-S22. P fy \nce standards for antimicrobial
L.ZD 100 99° 99° 100 100 Food and Drug Administration (FDA) and EUCAST (2012) criteria; and the ESBL 20 10 17 - 53 a7 10 a7 o7 " suscentibiity testing: 22nd information .Iallusi[()plem)e.nt Wayno, A CLOL A IO ATHEToa
TIG 100 100 100 100 100 results of quality control (QC) tests were dominantly (98_8%) within QC FOR 50 21 23 30 58 37 42 39 37 Occurrences at each MIC in ug/ml (cum. % inhibited): MIC (ug/ml) 5. European Committee on Antimicrobial Susceptibility Testing (2012). Breakpoint tables for interpretation of MICs
) . . : Organism (no. tested) <0.25 05 1 2 4 8 16 32 >32 MIC MIC % susceptiblea and zone diameters. Version 2.0, January 2012. Available at: http://www.eucast.org/clinical breakpoints/. Accessed
o - > > > > ranges Of the CLSI M 100 822 for S ContrOI Organlsms. oo e s (79 Escherichia coli (202) 71(35.1) 20(45.0)0 27(58.4) 25(70.8) 21(81.2) 16(89.1) 12(95.0) 6 (98.0) 4 (100.0) 1 : 1690 : 95.0 January 1, 2012.
Macrolidesd 55 22 8 57 73 ESBL 100 31 67 54 74 72 82 59 66 ' : : : : : : : : : 6. Gould IM (2011). Clinical activity of anti-Gram-positive agents against methicillin-resistant Staphylococcus aureus.
LEV 71 43 45 99 100 . . FQR 60 19 14 46 53 48 59 17 43 Klebsiella spp. (173) 31(17.9) 6(21.4) 12(283) 9(335) 11(39.9) 30(57.2) 33(76.3) 20(87.9) 21(100.0) 8 >32 76.3 J Antimicrob Chemother 66 Suppl 4: iv17-iv21.
TMP/SMX 99 5 46 57 97 The Sponsor (Pflzer InC" New YOI‘k, New YOI‘k, USA) directed compounds CARB-R 10 0 0 17 0 4 0 12 6 Enterobacter spp. (84) 37 (44.0) 8(53.6) 5 (59.5) 0 (59.5) 9 (70.2) 3 (73.8) 6 (81.0) 7(89.3) 9(100.0) 0.5 >32 81.0 7. Hawkey PM, Jones AM (2009). The changing epidemiology of resistance. J Antimicrob Chemother 64 Suppl 1: i3-
[ i id, ti ' ' il : o Indole-positive P . (30 133 4(16.7) 13(60.0) 5(76.7) 0(76.7)  4(90.0) 3(100.0 - 1 8 100.0 110.
Ceftriaxone 61 17 - 70 100 mCIU.dﬁIC.j. /|Iﬂ(|9§0|ld, tlgec?c/cllne, plperacg“n/tfaZObaCtam} b P. aeruginosa (135) — CARB-R 30 40 40 20 21 9 — 24 €ls ;roc:eisc;?:;/;”srgi:s PP- (30) 59 11((35 5)) 5 (;1 6)) B E64 5; 2 E71 0; 5 §90 3; 2((96 8)) 1(100.0) q 3 - 8. Papp-Wallace KM, Endimiani A, Taracila MA, Bonomo RA (2011). Carbapenems: past, present, and future.
ampicillin/sulbactam, cefoperazone and cefoperazone/sulbactam. For Acinetobacter spp (94) - 100 - 75 55 87 0 90 64 ' ' ' ' ' ' : ' Antimicrob Agents Chemother 55: 4943-4960.
a. ENT=enterococci; SPN=S. pneumoniae; BHS=p-haemolytic streptococci. : : - - : . N N M P — ~ Serratia spp. (14) 4(286) 4(571) 2(71.4) 1(786) 0(786) 1(85.7) 2(100.0) - 1 32 85.7 9. Rice LB (2012). Mechanisms of resistance and clinical relevance of resistance to beta-lactams, glycopeptides, and
il inilli ; - - a. Abbreviations: MRSA=methicillin-resistant S. aureus; MR=methicillin-resistant; R=resistant; VRE=vancomycin-resistant enterococci; PEN- . . ! !
2' ?wglflzllgEgsigrezr}gopr;egg:;ngto;aﬁ streptacoce. StUd}/lng Gram negatl.VG baCIIII’ .(B.ram pOSItlve coccl, and fﬂStlleUS R=penici|lin-resistant (MIC, =2 pg/ml_); ER-R=eryth_romycin-resistant; E_SBL=extended _spectrum B-Iactamase;.FQR=quoroquinoIone- Pseudomonas aeruginosa (135) 2 (1.5) 2 (3.0) 36(29.6) 26(48.9) 25(67.4) 14 (77.8) 30(100.0) 16 >32 67.4 f|U0r0qU|n0|OneS- Mayo Clin Proc 8_73 198-208. _
d. S rates for erythromycin-like agents. respiratory tract species an additional 16, 18 and 18 drUgS were tested, s(sjll\sﬂt:gtc;mcq:ﬁrig-ziga;rgﬁ)p\)gll??;ﬁ;l_srtgr;zt.ﬂ(fj?sg;nes are: BUL=Bulgaria, CRO=Croatia; CZR=Czech Republic; ISR=Israel; POL=Poland; Acinetobacter spp. (94) 1(1.1) 4(5.3) 8(13.8) 7(21.3) 2(234) 13(37.2) 16(543) 25(80.9) 18 (100.0) 16 532 543 12 ;I/'&/gaCII Package Insert (2011). Available at www.tygacil.com. Acces_s_ed June 2912. _
) _ S ( ;an rkey. _ _ —— . Woodford N, Livermore DM (2009). Infections caused by Gram-positive bacteria: a review of the global challenge. J
respect|ve|y_ b. Underlined value is the highest resistant rate in the region. "-" = sample size at <10 strains. a. Susceptibility criteria used for cefoperazone tested alone (<16 pg/ml). Infect 59 Suppl 1: S4-S16.
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