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A B ST RA CT | NTRO D U C-I-I O N Susceptibility testing. S. aureus isolates were tested against Table 2.  Distribution of daptomycin MIC values for S. aureus Table 3.  Comparative resistance rates among S. aureus for five CO N C L U S | O N S
20 antimicrobial agents from 10 drug classes using reference from 13 European countries (2005-2009). antimicrobial agents in 13 European countries during
o . . _ _ _ broth microdilution methods recommended by the Clinical Cumulative % inhibited at daptomycin MIC (mg/L) of 2005-2009. | |
Objectives: To evaluate o_Iaptomycm activity agallnst S_. Staphy!ococcus aureus |§.th.e Ieadlr?g cause of baF:teremla and Laboratory Standards Institute (CLSI, MO7-A8, 2009). Nation (no. of strains) =012 e s = Nation Antimicrobial agent/% resistance®:  This large collection of contemporary S. aureus
(aéjéel)lj;Cé)l:?;tii;f?éﬂuf))ai.it;esnﬁ?a\i\gthDgOt(())dn?tl’celirg Igfr?;::i};is WOfldVYIde and er;docard|.t|3 IS a Serious .compllcat.lon that can Validated broth microdilution panels were provided by TREK Belgium (102) 3.9 83.3 99.0 100.0 (no. of strains) Oxacillin Eryb Clinda Levo Tetra Genta Isolates demonstrates that daptomycm has
( B (B el ety e occur in 30 to 40% of patients. In 2003, it was estimated that Diagnostics (Cleveland, Ohio, USA) with appropriate France (956) 42 754 99.6 1000 Belgium (102) w7  #E  59 O6 A 6 retained excellent activity against this very
Ipopeplide derived from otreplomyces roseosporus that Is bacteremia caused by S. aureus in European countries could . . : . Germany (743) 3.5 412 99.5 100.0 France (956) 26.8 30.8 16.4 29.0 4.6 2.0 L : -
i ol i eeET ) ) : supplements including a calcium concentration of 50 mg/L for significant pathogen over the last five years in
rapidly bactericidal against Gram-positive pathogens.
be as high as 32 per 100,000 inhabitants and that the rate of : . . : Greece (119) 08 74.6 100.0 100.0 Germany (743) 187 25.0 16.7 30.7 4.4 5.8
Daptomycin is approved by the European Medicine Agency I - - - - testing daptomycin. Susceptibility rates were calculated using Europe (2005-2009).
: : ) _ methicillin-resistant strains (MRSA), although quite variable, o Ireland (414) 3.6 81.2 99.8 100.0 Greece (119) 53.8 41.2 33.6 36.1 52.1 28.6
(EMEA) for treating complicated skin and skin structure . . . current criteria by the CLSI (M100-S20, 2010) and current
. : ; : : was over 40% in several countries surveyed. MRSA isolates . . ieaE] (dai) 20 & 98.6 1000 Ireland (414) 44.7 42.8 3.1 44.9 2.2 43 —_ C
infections and S. aureus-associated bacteremia and right- : . : . EUCAST recommendations. USA-FDA breakpoints were ltaly (380) B 6l e 100.0  Significant variability in the MRSA rates and
sided endocarditis, including those caused by methicillin- are often resistant to numerous antimicrobial classes posing apolied to establish suscentibility for tiqecveline ' ' ' ' Israel (147) 48.3 36.1 25.2 46.9 3.4 25.9 _ _
resistant S. aureus (MRSA) a significant problem for the treatment of serious infections, PP PHLIEY Tor Higecyciine. POl () 32 3 1000 italy (380) 395 397 205 400 5.5 303 resistance to other commonly prescribed
including bacteremia and endocarditis. A retrospective cohort 2'“""';‘ (326) 2; :Zi ZZ; iggg Poland (249) . 040 153 177 037 108 antimicrobial agents was observed among
. . . . weden o . . . E o o g g
Methods: S. aureus BSlI isolates (4,886) were consecutively study in Europe reported a high rate of patients with MRSA RESULTS witzeriand (158) s o g o5 s 1000 Spain (351) 231 236 5.1 25.9 26 5.4 contributing nations during these five years of S.
collected from 29 sites in 13 EU countries. Susceptibility (S) bacteremia that received inadequate empirical (52%) or e 03 01 99.8 100.0 Sweden (366) 11 4.6 14 2.7 4.6 0.5 aureus analysis.
was deter_mlned by the CL_SI broth microdilution methoq. gleflnltlve (49%) antlmlcrobl.al therapy. It[ is theref.ore e.xtremely « The distribution of daptomycin MIC values UK (440) n 60 e . Switzerland (188) 14.4 20.7 8.5 19.7 2.7 4.8 . .
Cation-adjusted Mueller-Hinton broth was used for testing all important that new generations of existing antimicrobial ined stabl he f od with all _ Turkey (431) 28.8 28.3 11.1 27.1 37.8 26.7 « Daptomycin was two- to four-fold more active
agents and was supplemented to 50 mg/L of calcium for agents or novel classes of agents continue to be developed remained stable over the Tive year period with a Al countries UK (440) 378 370 8.0 40.9 25 25 than vancomycin against these isolates and
testing daptomycin as recommended by the CLSI and and advanced to the clinical setting for adequate patient care. isolates inhibited by <1 mg/L for both methicillin- MSSA (3559 e 204 298 1009 a. Criteria as published by the CLSI [2010] and EUCAST [2009]. d trated simil tivitv in all tri
EUCAST. Susceptible S aureus (MSSA) and MRSA MRSA (1,33.8.)' . 2.8 63.5 98.8 100.0 b. Abbreviat.ions: Ery=Erythromygin, Clinda = Clindamycin, Levo = Levofloxacin, Tetra = emons r.a e . sSimi ar. ac .IVI y Ir:l a lcoun res
Daptomycin, a cyclic lipopeptide, is the first and only member isolates (Table 1) a._Susceptibility breakpoint. Tetracycline, Genta = Gentamicin. sampled in this ongoing investigation.
Results: Between 2005 and 2009, the MRSA rate declined of this novel class of agents approved by the European o o » _ : ;
nearly 9% in EU, with an overall rate of 27.4% during the five Medicine Agency (EMEA) and the United States Food and e Table 2 shows a similiar distribution of Table 4. Antimicrobial activity of daptomycin and comparator agents when tested against 4,886 isolates of S. aureus from Europe.
year period. The lowest MRSA rate was observed in Sweden Drug Administration (USA-FDA) for the treatment of daptomycin MIC values for each individual - LSk - BUCAST: - (LSt BUCAST:
(two sites, 1.1%) and the highest rate was in Greece (two complicated skin and skin structure infections (cSSSI) as well country with all MIC;, values at 0.25 mg/L, with z:t_'m'lcrfb'a' 0er LT L —— - 32:2";;0:;&8')&9“ o Mow RO —— —— REFERENCES
sites, 53.8%). Resistance (R) to erythromycin and i ight-si iti : solates '
clindamycin )also i — E‘ro)m 33% e ]%/8 P as baCte_remla_ and right-sided endoc_:ardltls (_:aused by _S_' _ the exception of Germany_(Mlcsolgm 0.5 mgll—)- Daptomycin 0.25 0.5 <0.06 -1 100.0/-  100.0/0.0 | Daptomycin 025 05 <0.06 - 1 100.0/-  100.0/0.0
26.4 and 10.1% in 2009, respectiv.ely. The Highest MIC value aureus, including MRSA. Daptomycin is rapidly bactericidal in Among all countries combined, daptomycin was Oxacillin 05 >2  <025->2  726/27.4  72.6/27.4 | Amoxicilin/clavulanate <1 <1 <1-4 100.0/0.0  100.0/0.0 1. Ammerlaan H, Seifert H, Harbarth S, Brun-Buisson C, Torres A,
: - vitro due to a unique mechanism of action that causes rapid documented to have sliahtlv lower MICs aagainst Amoxicillin/clavulanate <1 >16 <1->16 7261274  726/27.4 | Cefepime 2 4 <0.12-8  100.0/0.0  100.0/0.0 Antonelli M, Kluytmans J, Bonten M (2009). Adequacy of
for daptomycin was 1 mg/L (100.0% S using CLSI and depolarization of membrane potential after bindina to the cell ghtly 9 . . antimicrobial treatment and outcome of Staphylococcus aureus
EUCAST breakpoints) with MICSO and M|C90 values of 0.25 P _ p - g _ MSSA (801% a-t 025 mg/L) Compared to MRSA Cefepime 2 >16 <0.12 ->16 72.6/27.4 72.6/27.4 Ceftriaxone 4 4 <0.25-16 >99.9/0.0 100.0/0.0 bacteremia in 9 Western European countries. Clin Infect Dis 49
and 0.5 mgL, respectively. Vancomycin (MIC 1/1 mg/L: membrane which causes the inhibition of cellular function and (63.5%) Ceftriaxone 4 532  <025->32 72.6/274  72.6/27.4 | Ciprofloxacin <05 1 <0.5- >4 92.7/6.1 92.7/7.3 997-1005
. : c 50/901 , . . . . . . . . : . ; . )
100.0% S) and linezolid (MICgys0, 1/2 mg/L; >99.9% S) were rap_ld_ mlcroplal death. Dal_at_omycm shows _excellent In vitro | | Ciprofloxacin <0.5 >4 <05->4  69.3/296  69.3/30.7 | Clindamycin <025 <025 <025->2  98.1/19 97.7/1.9 2. Clinical and Laboratory Standards Institute (2009). MO7-A8.
two- to four-fold less active than daptomycin. Only one activity against Gram-positive isolates resistant to other drug * The highest MRSA rates were observed in Clindamycin <0.25 >2 <0.25->2  874/124  87.0/12.6 Erythromycin <0.25 >2 <0.25->2  87.2/123  87.5/123 Methods for dilution antimicrobial susceptibility tests for bacteria
linezolid-R was observed and quinupristin/dalfopristin-R classes including vancomycin, linezolid, MLS; and multidrug- Greece (53.8%), Israel (48.3%) and Ireland Erythrorr.u{cin <0.25 >2 <0.25->2  70.9/284  71.4/284 Ge-ntamicin <2 <2 <2->8 98.5/1.4 98.2/1.8 Eﬁtglr_osvi/ aerobically; approved standard: eighth edition. Wayne,
isolates were onIy observed in Erance. Daptomycin potency resistant (MDR) strains such as MRSA. (447%) as Shown in Table 3 These three Ge-ntamlcm <2 <2 <2->8 90.8/8.7 90.4/9.6 Imipenem | <0.12 <0.12 <0.12-0.5 100.0/0.0 100.0/0.0 3. Clir.1ica| a.nd Laboratory Standards Institute (2010). M100-S20.
was very uniform among the countries evaluated and . o . . countries as We” as Ital and the UK also had Imipenem <0.12 >8 <0.12->8 72.6/27.4 72.6/27.4 Levofloxacin <0.5 <0.5 <0.5->4 93.8/5.9 93.8/5.9 Performance standards for antimicrobial susceptibility testing: 20th
: 2 : e This study documents the activity of daptomycin against y Levofloxacin <05 >4 <0.5->4 70.3/29.1  70.3/29.1 Linezolid 2 2 0.25-2 100.0/0.0  100.0/0.0 : )
daptomycin MIC distributions did not vary significantly over - - - informational supplement. Wayne, PA: CLSI
fime recent S. aureus isolates that were collected from patients high rates of macrolide resistance (36.1 — 42.8%) Linezolid 1 2 025-8  >99.9/<01 >09.9/<0.1 | Moxifloxacin <05 <05  <05->4  940/47  940/47 4. Critchley IA, Draghi DC. Sahm DF, Thomsberry C, Jones ME
with bloodstream infections hospitalized in European with lower rates of constitutive clindamycin Moxifloxacin <05 4 <05->4  708/233  70.8/233 | Quinupristin/dalfopristn  <0.25 5 <025->2  99.9/01  99.9/0.1 Karlowsky JA (2003). Activity of daptomycin against susceptible
Table 1. Distribution of daptomycin MIC values by year. countries. resistance noted in Ireland and the UK. Quinupristin/dalfopristin ~ <0.25 0.5 <0.25->2 99.5/0.3 99.5/0.3 Teicoplanin <2 <2 <2-4 100.0/0.0 100.0/0.0 and multidrug-resistant Gram-positive pathogens _co!lected in the
Cumulative % inhibited at _ _ _ Teicoplanin <2 <2 <2-8 1000/0.0  >99.9/00 | Tetracycline <2 <2 <2 >8 94.3/5.3 94.0/6.0 SECURE study (Europe) during 2000-2001. J Antimicrob
daptomycin MIC (mg/L) of: » Resistance rates to levofloxacin, tetracycline and Tetracycline <2 <2 <2->8 91.0/8.5 90.6/9.4 Tigecycline® 0.12 025  <0.03-05 100.0/ - 100.0/0.0 c EBeCrzg'?ezrzgég)G:ggIMgl MIC breakooint
. B HP _ 0 : : . . _ i < . . . inica reakpoints.
Year Organism (no.) <0.06 0.12 0.25 05 1 MATER |ALS AN D M ETHODS gentamicin ranged fro.m 2.7 . 46.9% (highest in Tigecyclineb 0.12 025  <0.03-05 100.0/ 100.0/0.0 TMP/SMX- <05 <05 <0.5—>2 99.6/0.4 99.6/0.4 it . elicast. ora/dlinical breakboints/: June 18, 2009,
2005 MssA ggg 00 37 800 %7 1000 Israel), 2.5 - 52.1% (highest in Greece) and 0.5 — TMP/SMX® 05 =05 <05->2 990710 990/10 | Vancomycin ! ! =012-2 1000700 1000700 6. Fowler VG, Jr., Boucher HW, Corey GR, Abrutyn E, Karchmer AW,
: : : : : : : : V i 1 1 <0.12-2 100.0/0.0 100.0/0.0 . Criteri blished by the CLSI [2010] and EUCAST [2009], B-I ibility should b i ialiani
2006 MSSA (826) 0.0 7.1 92.3 99.8 100.0 Bacterial isolates. Isolates from patients with documented 303% (hlgheSt In Italy), respecuvely' Sneomyen ° di:ei::dak?yalrjle c?x:cillir):te:t result[s. fer [ h Priactam suseeptibilly shodidbe Rupp .ME' Levine DP, Chambers HF, Ta”y FP, Vlg“am GA, Cabell
MRSA (284) 04 28 73.6 99.7 100.0 . ) . MRSA (1,338) b. USA-FDA breakpoints were applied [Tygacil Product Insert, 2005]. CH, Link AS, DeMeyer |, Filler SG, Zervos M, Cook P, Parsonnet
2007 MSSA (823) 0.0 50 89.3 99.8 100.0 bloodstream infections (BSI) were collected using a e Qverall, 27.4% of strains collected were MRSA Daptomycin 0.25 0.5 <0.06 - 1 100.0/ - 100.0/0.0 | ¢ TMP/SMX = Trimethoprim/suifamethoxazole J, Ii?;ernstein Jl\él, Price CS, Forrest GN, Fat(kenhe)uer G, Gareca M,
MRSA (321) 0.3 3.7 77.9 98.8 100.0 prevalence based surveillance network during 2005-2009 in Ciprofloxacin >4 >4 <05 >4 74/919 74/926 Rehm SJ, Brodt HR, Tice A, Cosgrove SE (2006). Daptomycin
2008 MSSA (814) 01 27 667 996 1000 European countries. One isolate per patient episode was and the MICs, (0.25 mg/L) and MICq (0.5 mg/L) Clindamycin €025  >2  s025->2  502/404  58.7/408 versus standard therapy for bacteremia and endocarditis caused
MRSA (298) 0.0 2.7 48.3 98.3 100.0 ' _ values for daptomycin were the same for MSSA o > » 02552 2771710 286/710 by Staphylococcus aureus. N Engl J Med 355: 653-665.
2009 MSSA (384) 0.0 10 583  100.0 : collected for a total of 4,886 S. aureus isolates from 29 and MRSA (Table 4). All isolates were susceptible AALRILISL T o o1 7. Mendes RE, Jones RN, Deshpande LM, Ross JE, Sader HS
MRSA (112) 0.0 2.7 50.0 97.3 100.0 medical centers in the following 13 countries: Belgium (1 : : : : Gentamicin =2 >8 Sole 70.2/283  69.9/30.1 (2009). Daptomycin activity tested against linezolid-
site), France (5), Germany (4), Greece (2), Ireland (2), Israel to daptomycm, VancomyCIr_] and tlge_CyC“n_e and Levofloxacin = = b= 7.8/90.6 7.8/90.6 nonsusceptible gram-positive clinical isolates. Microb Drug Resist
Conclusions: Daptomycin showed consistent potency (1), Italy (3), Poland (1), Spain (3), Sweden (2), Switzerland only rare isolates were resistant to linezolid or Linezolid 1 2 0.25-8 99.9/01  99.9/0.1 15: 245-249.
against an extensive collection of clinical isolates of S. 1 ’T K ’2 d1th U ted Ki ’d UK: 2’ solat teicoplanin (EUCAST breakpoint only). Moxifloxacin 2 4 <0.5->4 9.3/72:6 9.3/72:6 8. Sader HS, Becker HK, Moet GJ, Jones RN (2010). Antimicrobial
aureus, including MRSA, from numerous EU medical centres (1), Turkey (2) and the United Kingdom (UK; 2). Isolates were . Quinupristin/dalfopristin 0.5 1 <025->2  987/08  98.7/08 activity of daptomycin tested against Staphylococcus aureus with
over the last five vears. Al isolates were S to daptomvein identified by the local medical center and confirmed by the « Comparable susceptibility rates were observed Teicoplanin “ < < g N vancomycin MIC of 2 ug/mL isolated in the United States and
: y . .p L monitoring reference laboratory (JMI Laboratories, North . ither the CLSI EUCAST b kpoint . European hospitals (2006-2008). Diagn Microbiol Infect Dis 66:
which was more potent compared to vancomycin and _ _ ! _ using erther the or _ reakpoin Tetracycline = . SR R RE O 329-331.
linezolid and has excellent activity against S. aureus isolates leerty, lowa, USA). Isolates included 1,338 MRSA strains, criteria Wlth h|gher rates Of resistance Observed TigecyclineP 0.12 0.25 <0.03-0.5 100.0/ - 100.0/0.0 9. Tiemersma EW, Monnet DL, Bruinsma N, Skov R, Monen JC,
with co-R to other antimicrobial classes. representing an overall rate of 27.4% in Europe during these among MRSA isolates for several antimicrobial TMP/SMX <0.5 <0.5 <0.5 - >2 97.4/2.6 97.4/2.6 Grundmann H (2005). Staphylococcus aureus bacteremia,
five years. Vancomycin 1 1 0.25 -2 100.0/0.0 100.0/0.0 Europe. Emerg Infect Dis 11: 1798-1799.

agents (Table 4).
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