ABSTRACT INTRODUCTION RESULTS

Objectives: To evaluate the in vitro activity and spectrum of
daptomycin (DAP) tested against clinical isolates collected in
European (EU) hospitals. Gram-positive antimicrobial resistance
(R) continues to pose healthcare concerns worldwide. DAP is a
cyclic lipopeptide approved in the United States (2003) and EU
countries (2006) for the treatment of complicated skin and skin
structure infections (cSSSI) and S. aureus (SA)-associated

Daptomycin Activity and Spectrum when Tested against Contemporary (2009) Gram-positive Strains
Collected in European Medical Centers

Daptomycin is a lipopeptide with a uniqgue mechanism of
action and rapid bactericidal activity against a wide
spectrum of Gram-positive organisms, including oxacillin-
resistant Staphylococcus aureus (MRSA) and
vancomycin-resistant enterococci (VRE). Daptomycin was
approved by the European Medicines Agency (EMEA) in
2006 and has shown sustained anti-Gram-positive activity
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Overall MRSA rate was only 22.7%, varying from 0.0%
in Sweden to as high as 48.1% in Ireland. In all other
nations MRSA varied from 13.0 to 30.3% (Table 1).

VRE (vancomycin MIC, =8 mg/L) rates were highest in
Turkey (51.9%), followed by Ireland (35.6%) and
Germany (15.4%). VRE was not observed in Belgium,

« Daptomycin was highly active against -haemolytic
streptococci (MICy,, 0.25 mg/L), as were most
comparison agents tested (Tables 2 and 3).

» All E. faecium isolates were susceptible to daptomycin
(MICg,, 2 mg/L and MICy,, 4 mg/L) and vancomycin
resistance did not adversely influence daptomycin
activity (Table 2). E. faecium, especially vancomycin-
resistant strains, showed high rates of resistance to
most antimicrobial agents tested (Table 3).

* Viridans group streptococci (MIC;,, 0.25 mg/L and
MIC,,, 0.5 mg/L) showed daptomycin MIC values
slightly higher (two-fold) than B-haemolytic
streptococci and all isolates were inhibited by
daptomycin concentration of 1 mg/L or less (Tables 2
and 3).
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CONCLUSIONS

» Daptomycin showed sustained potency and broad-
spectrum activity against recent (2009) clinical
isolates of Gram-positive organisms isolated from
European medical centers, including resistant
subsets.

» All organisms tested were susceptible to

) oht.si . _ _ - Israel, Spain and Sweden (Table 1). ) ”» : : : :
bacteremia (BSI) and right-sided endocarditis. in large European surveillance programs. Daptomycin is _ _ _ Table 2. Frequency of occurrence of daptomycin MIC values for Gram-positive organisms collected from European medical centers in daptomycm based on CLSI| and EUCAST
| | | currently approved in Europe, USA and many other » Daptomycin was very active against MSSA (MICs,, 2009. breakpoints, and resistance to other compounds
Methods: 2,775 consecutive strains were collected in 2009 from countries for treatment of complicated skin and skin 0.25 pg/ml and MICy,, 0.5 pg/ml) and MRSA (MICs, No. of isolates (cumulative %) inhibited at daptomycin MIC (mg/L) of: did not ad v infl the dant : t

_ _ _ _ ! id not adversely influence the daptomycin potency

24 medical centers located in EU countries (Belgium [BE], France structure infections at a dose of 4 mg/kg once daily, and gnd MICy, 0.':? m.g/.L’ Tables 2 and 3): All S. aureus s i, oifsdkis <0.06 0.12 0.25 05 0 > a against staphylococci, enterococci or streptococci

FR], Germany [GE], Ireland [IR], Italy [IT], Spain [SP], Sweden - : : Isolates were inhibited at a daptomycin MIC of 1 mg/L S. aureus ’ '
[ _ for treatment of S. aureus bacteremia and right-sided el : _
[SD], SWlt?erland [SL], Turkey [TU], and UI.<). and I_srael [1S]. The endocarditis at a dose of 6 mg/kg once daily. or less, which is the susceptible breakpoint approved oxacillin-susceptible (1,080) 1(0.1) 14 (1.4) 622 (59.0) 436 (99.4) 7 (100.0)  The results of the present study indicate that
coagulase-negative staphylococci ((CoNS] 454; 82.8% oxacillin- With the increasing occurrence of MRSA, VRE and many « Linezolid (MIC., and MIC.., 2 mg/L), teicoplanin Coagulase-negative staphylococci (454) 9 (2.0) 33(9.3) 198 (52.9) 193 (95.4) 21 (100.0) coverage against Gram-positive organisms isolated
resistant); Enterococcus spp. ([ESP] 613, 15.0% vancomycin other resistance phenotypes, surveillance of antimicrobial (MIC... and Mléo < m /?f) vangcorr’l cin (FIi/IIC and E. faecalis e Y e
[VAN]-R); B-haemolytic (BHS; 212) and viridans group resistances becomes essential for documenting trends in MIC >0 1 mg/L) ;‘;} d_ti eg e (MIC yan g MIC50 005 vancomycin-suscpetible (350) 1(0.3) 3(L.1) 50 (15.4) 224 (79.4) 65 (98.0) 7 (100.0) . P ' g
streptococci (VGS; 98). Organisms were isolated mainly from BSI resistance and for monitoring the effect of interventions. m /I?S),W or eg also a Ctivge ay ainst all SS(;U feUs is glgt e;:‘, at vancomycin-resistant (7) 2(28.6) 4 (85.7) 1(100.0) '
(48.6%) and SSSI (23.3%). The strains were susceptibility tested Large multicenter surveillance programs are also critical thg CLS| breakboint (Tab?e 3) : E. faecium
against DAP and comparators by CLSI broth microdilution for monitoring the emergence of resistance to novel P ' vancomycin-susceptible (148) 3(20) 3.0 21(182) 84(75.0) 37(100.0)
methods in cation-adjusted Mueller-Hinton broth supplemented to antimicrobial agents. In the present study, we evaluated « Daptomycin activity against CoNS (MIC., of 0.25 mg/L Vancomyf?i”-fesista”t (§6) 1(1.2) 3(4.7) 26 (34.9) 50 (93.0) 6 (100.0) R EFER EN CE S
50 mg/L of calcium for DAP tests. the in vitro activity and spectrum of daptomycin tested and MICy, of 0.5 mg/L) was similar to that observed B-haemolytic streptococci (212) 93 (43.9) 49 (67.0) 66 (98.1) 4(100.0)
: . o : - R irid i (98 4041 20 (24.5 29 (54.1 37 (91.8 8 (100.0

against Gram-positive bacteria isolated from European against S'. aureus, a.nd all ISOIate.S were inhibited at e = — — = = 1. Clinical and Laboratory Standards Institute (2009). MO7-A8
Results: DAP was very active against SA and CoNS (100.0% medical centers in 2009 daptomycin susceptible breakpoint of <1 mg/L. T » : T : ” "y ' I P -~ ' '

: ' : Table 3.  Antimicrobial activity of daptomycin and comparator antimicrobial agents when tested against Gram-positive bacterial isolates Methods for dilution antimicrobial susceptibility tests for
susceptible [S]; MICxg90, 0.25/0.5 mg/L for both). MRSA rates Vancomycin (MIC,, 1 mg/L and MICgy,, 2 mg/L), (2009 Europe). bacteria that grow aerobically; approved standard: eighth
ranged from a low of 0.0% (SD) to a high of 48.1% (IR); seven MATE R IA L S A N D M ETH O DS linezolid (MICg, and MIC,,, 1 mg/L) and tigecycline s s e e edition. Wayne, PA: CLSI.
countries had an MRSA rate >20%. DAP was highly active (MI_CSO of 9-25 mg/L and Ml_Cgo of 0_-5 mg/L) were also Antimicrobial agent MICs,  MICq Range %S / %R %S /%R  Antimicrobial agent MICs,  MICq Range %S / %R %S / %R 2. Clinical and Laboratory Standards Institute (2010). M100-S20.
against MRSA (MICy,q, 0.5/0.5 mg/L) as was linezolid (MICxgq0, o _ _ active against all CoNS strains, while decreased S. aureus (1,398) E. faccium (234) Performance standards for antimicrobial susceptibility testing:
2/2 mg/L; 100% S) and vancomycin (MICgy 00, 1/1 mg/L, 100% S). Bacterial isolates. A total of 2,775 consecutive strains susceptibility for teicoplanin was noted in several Daptomycin 025 05 <0.06— 1 100.0/ - 100.0/00  Daptomycin 2 4 0.25-4 100.0/ - - 20th informational supplement. Wayne, PA: CLSI. _

All ESP were S to DAP (MICy, 1/2 mg/L) and linezolid (MICsq,, were collected in 2009 from 24 medical centers located in countries. Oxacillin 05 >2 <0.25->2 77.3/22.7 77.3/22.7 Ampicillin >16  >16 <1->16 3.4/96.6 3.4/96.6 3. Eisenstein BI, Oleson FB, Jr., Baltz RH (2010). Daptomycin:
. . N . . : : Clindamycin <025 <0.25 <0.25 - >2 91.0/8.7 90.3/9.0 Levofloxacin >4 >4 1->4 14.1/82.9 SE From the mountain to the clinic, with essential help from
212 mg/L). Tigecycline .and ampicillin were active against 97.2 and 10 Europeap countries and Israel. The medical centers « Daptomycin was highly active against E. faecalis Erythromycin 0.5 >2 <0.25->2  714/275  724/215  Linezolid 1 2 1-2 100.0/0.0  100.0/0.0 Francis Tally, MD. Clin Infect Dis 50 Suppl 1: S10-S15.
62.2% of ESP, respectively. The overall prevalence of are located in Be|g|um (1), France (5)1 Germany (3); strains (MlC 1 ma/L and MIC 2 ma/L: 100.0% Levofloxacin <0.5 >4 <0.5->4 75.1/24.7 75.1/24.7 Quinupristin/dalfopristin 1 >2 <0.25->2 73.1/18.8 73.1/18.8 4. EUCAST (2009). Clinical MIC breakpoints.
vancomycin-resistant (VR) ESP was low at 15.0% (16.2% by Ireland (1), Israel (1), Italy (3), Spain (3), Sweden (2), o0 9 90 gL, ' Linezolid 2 2 05-2 100.0/0.0 100.0/0.0  Teicoplanin <2 >16 <2->16 68.8/286  66.2/31.2 _ - S
- e susceptible; Table 3). Daptomycin MIC values ranged Quinupristinidafopristn 05 05 025->2  997/04  997/0.1  Tetracycline <2 8  <2->8  718/269 - http:/Jwww.eucast.org/clinical_breakpoints/; December 22,
EUCAST breakpoints), ranging from 0.0% (BE, IS, SP, SD and Switzerland (1), Turkey (2) and the United Kingdom (2). trom 0.25 t(; 2 Ma/L amona vancomvein-non Teico;anm P - - o s 100.0/ 00 00,9/ 0.0 Tigecyi"neb 01> 025 <005 05 S01). 06100 2009.
SL) to 35.9% (IR) and 51.0% (TU). VAN-R did not adversely The collection included: SA (1,398), Coagulase-negative susce tlble Strair?S (Table g) Am |C|>|/||n was verv active Tetracycline <2 <2 <2 _>8 94..8/4.:’3 94:4/5:6 Vancomycin 1 >16 0.5->16 CRIE 63.2/36.7 5. Fowler VG, Jr., Boucher HW, Corey GR, Abrutyn E, Karchmer
influence DAP activity against ESP and all VAN-R E. faecalis staphylococci (CoNS; 454), Enterococcus faecalis (357), a ainsl?t E. faecalis (MIC 2.m /E_ 99 7-100 00/y Tigecycline? 025 025 0.06—0.5 100.0/ - 100.0/0.0  B-haemolytic streptococci (212) AW, Rupp ME, Levine DP, Chambers HF, Tally FP, Vigliani
(MIC4,, 1 mg/L; 7 strains) and E. faecium (MICgg,q, 2/2 mg/L; 86 E. faecium (234), B-haemolytic (212) and viridans group Slgj’sce tibie) but exhibi tegc(i,limiteg g a’.CtiV.it 3 a.tinsot - \T/'\a"nF;’:r';";im 52-5 52-5 fgfz‘j 19080-90//10-10 1908690//210 E:Eit;m:cm g-éi 8-32 <§06?2:8-i2 igg-g; : igg-g; 8-8 GA, Cabell CH, Link AS, DeMeyer |, Filler SG, Zervos M,
strains) were S to DAP. DAP was also active against BHS (MICy, streptococci (98). Organisms were isolated mainly from faeciurr)n (MIC.,, >16 mg/L: 3.4% Susceytibgle' Tablé 3) CONS (454) o o o Ceftiiaxone 025 <095 <0250 1000/ 100.0/0.0 (F:gt?(l;rfﬁepaerf%nngta\r]é(:Baelz/rl‘StReelzrr]]riMS,JPrécri ;?—igo_lf_fseSEAGN,
0.25 mg/L) and VGS (MIC,, 0.5 mg/L). bloodstream infections (48.6%) and skin and skin S0 giL, o470 P ! | Daptomycin 0.25 0.5 <0.06 -1 100.0/ - 100.0/0.0 Clindamycin <0.25 <025  <0.25->2 90.0/9.0 91.0/9.0 u i ' ) ’ | ’
” - - 0 Oxacillin >2 >2 <025->2  17.2/828  17.2/82.8  Erythromycin <025 >2  <025->2  825/160  825/16.0 Cosgrove SE (2006). Daptomycin versus standard therapy for
Cumulative % inhibited at structure infections (23.3%). Table 1. Frequency of occurrence of MRSA and VRE in Clindamycin <025  >2 <0.25 — >2 69.2/30.0 66.7 /30.8 Levofloxacin <0.5 1 <0.5-2 100.0/0.0 92.9/0.0 bacteremia and endocarditis caused by Staphylococcus
, daptomycin MIC (mg/L) of: %S T . . European countries. Erythromycin >2 >2 <0.25 — >2 35.7/63.7 35.7/63.7 Linezolid 1 1 05-2 100.0/ - 100.0/0.0 aur(_eus. N Engl J Meql 355: 653-6_65. _ _
ﬁfizzzd) <012 025 05 1 2 4 CLSI  EUCAST Suscetptltb Igtv t.estn:ﬁ]. II():?p'Fon:yCIE ing cortnpargior ggednts 2 Levofloxacin 4 >4 <0.5->4 43.0/54.0 43.0/54.0 Tetracycline <2 >8 <2->8 52.4/453 5241476 6. Levine DP (2008). Clinical experience with daptomycin:
' were tested using the Clinical and Laboratory Standards Prevalence in % (no. of isolates tested) Linezolid 1 1 0.25-4 100.0/0.0 100.0/0.0 Tigecycline® <0.03 006  <0.03-0.25 100.0/ - 100.0/0.0 bacteraemia and endocarditis. J Antimicrob Chemother 62
S. aureus (1,398) 13 564 992 100.0 100.0 100.0 Institute (CLSI) MO7-A8 broth microdilution method. Al Country MRSA VREa Quinuplristin/dalfopristin 50.225 055 soézs—zz g;.g;;.a 8997;5// 10.8 TMP/SMX soo.s soo.s 500.25—>2 : /0-/ 90~:->0.10 //00.50 Suppl 3: iii35-iii39.
OXA-S (1,080) 14 590 99.4 100.0 100.0 100.0 - : - - . i _ . Teicoplanin < <2->1 0/0.4 9/10.1  Vancomycin 5 5 25-1 100.0/- 100.0/0. o
OXA-R (318) 09 475 987 1000 100.0 100.0 strains were tested in Va“(_jated bTOth microdilution panels pelgim 2.2 (5% 0G0 Tetracycline <2 >8 <2->8 85.9/12.3 77.8/22.2  Viridans group streptococci (98) £ Sa(_je_r HS, Moet GJ’_ Jones RN (2009)' Update_ 9f the in VI.tI’O
' ' ' ‘ ' ' manufactured by TREK Diagnostics (Cleveland, Ohio, France 256(312) 3.6 (138) Tigecycline® 025 05  <0.03-05 - 100.0/00  Daptomycin 025 05 <0.06-1 100.0/ - /- activity of daptomycin tested 17,193 gram-positive bacterial
o R e wer e ™| USAL Muellerinton broth adjusted to contain 99 7 me mume s o o L DU g | e Suebes medeal ceners (200520073
nterococcus . . . . . . . : : : Ireland 48.1 (106) 35.9 (39) Vancomycin 1 <0.12-4 100. . 100. . Ceftriaxone <0. 1 <0.25-> . A 7.8/12. . - .
spp. (613) physiological levels of calcium (50 mg/L) was used when <ral 250 E. faecalis (357) Clindamycin <025 <025  <0.25->2 90.8/8.2 91.8/8.2 8. Sakoulas G (2009). Clinical outcomes with dapt in:
. . . , : .0(32) 0.0 (16) - - ptomycin: a
BHS (212) 67.0 98.1 100.0 100.0 100.0 testing daptomycin. Daptomycm susceptible .breakpomts ftaly 1e0iEh 6.7 (30) Dapt.or.n.ycin 1 2 0.12-4 100.0/ - -/ - Erythromy(?in <0.25 >2 <0.25->2 65.3/34.7 -1 - post-marketing, real-world evaluation. Clin Microbiol Infect 15
VGS (98) 245 541 91.8 100 100.0 of <1 mg/L for Staphy|OCOCCI and B-haemolytlc _ Ampicillin <1 2 <1-8 100.0/0.0 99.7/0.0 Levofloxacin 1 2 <0.5->4 99.0/1.0 -/- Suppl 6 11-16.
: Spain 22.1 (208) 0.0 (56) Levofloxacin 2 >4 <0.5 - >4 64.1/35.0 - - Linezolid 1 1 0.12-2 100.0/ - e ..
Streptococcus spp. and <4 mg/L for enterococci were Sweden 0.0 (96) 0.0 (42) Linezolid 2 2 0.25-2 100.0/0.0  100.0/0.0  Tetracycline <2 >8 <2_>8 56.1/39.8 - 9. Werner G, Coque TM, Hammerum AM, Hope R, Hryniewicz
Conclusions: DAP showed significant, sustained potency used to categorize these Gram-positive organisms as Switzerland 13.2 (38) 8.7 (23) Teicoplanin <2 <2 <2->16 99.2/0.8 99.2/0.8 Tigecyclineb <0.03 0.12  <0.03-0.25 100.0/ - o/ V\_/, _JOhnson A, Klare I, KrIStI.n.SSOIjl KG, Le_C|equ R, Lester CH,
against recent (2009) clinical Gram-positive organisms susceptible, as established by CLSI and EUCAST. The Turkey S () 6 Tetracycline >8 >8 <2->8 23.0/76.8 - Vancomycin 05 1 025-1 100.0/- 100.0/0.0 Lillie M, Novais C, Olsson-Liljequist B, Peixe LV, Sadowy E,
i i ' - following quality control organisms were concurrentl ' ' Tigecycline? 025 025 =0.03-05 95.8/- 95.8/0.0 Simonsen GS, Top J, Vuopio-Varkila J, Willems RJ, Witte W,
isolated in EU medical centers. All organisms presented here gq Y g y UK 30.3 (198) 11.1 (18) Vancomycin 1 2 05— >16 98.0/ 1.7 98.0/2.0 Woodford N (2008). Emergence and spread of vancomycin
were DAP-S based on CLSI and EUCAST breakpoints. tested: E. faecalis ATCC 29212, S. aureus ATCC 29213 Overall 22.7 (1,398) 16.2 (613) a__Criteria as published by the CLSI (2010) and EUCAST (2009), p-lactam susceptibility should be directed by the oxacillin test results. resistance amond enterococei in Europe. Euro Surveill 13:
. b. US-FDA breakpoints were applied (Tygacil Product Insert, 2005) g P
and Streptococcus pneumomae ATCC 49619 a. Based on vancomycin resistance breakpoint established by the EUCAST (28 mg/L). c: Trimethoprim/sulfamethoxazole. ' ' 19046.
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