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The MIC distribution for US isolates of S. aureus was remarkably similar over time with
a range of <0.12 to 2 yg/ml, and MICs, and MICy, of 0.25 and 0.5 pg/ml, respectively.
The apparent one-dilution shift to a higher MIC (0.25 to 0.5 pg/ml) observed in 2004
was not observed in 2005, and the MIC distribution in 2005 was essentially the same

Vancomycin resistance rates were high among E. faecium, especially in North America °
where only 22.8% of the isolates were susceptible to this compound. Daptomycin

and linezolid were the only compounds remaining highly active (>98% susceptible)

against both vancomycin-susceptible and -resistant enterococci (Table 3).

Table 4. Geographic and temporal trends in daptomycin MIC distributions for

MATERIALS AND METHODS )

ABSTRACT

Background: Daptomycin (DAP) was approved by the US-FDA for the treatment of skin and

Staphylococcus aureus isolates from the United States (US) and Europe (2002-
2005).

Bacterial strains: A total of 34,603 strains were evaluated, 19,615 strains from 40 medical

skin structure infections (SSSI) in Sep/03 and has recently been approved for the treatment . . . g L . " of . a
: : : : : : % of population at each MIC (ug/ml):
of S. aureus (SA) bacteremia. We report the results for 4 years of the Daptomycin Surveillance centers in North America (35 in the US and 5 in Canada) and 14,988 strains from 30 medical as that in 20.02 (Table 4). L|.keW|se, thgre WEre no S|gn|flceint variations in the MIC results Vear Beuriy e, szl 012 095 05 ] 5
Program. centers in Europe (13 countries). In addition, the daptomycin MIC distribution by year was for the quality control strains tested in the four-year period. oo st ;yzg) ' ‘3'5 6;32 27’ - — -
compared for 9,945 isolates of S. aureus from the US and 7,368 isolates from Europe. The Table 1. Dantomvein MIC ation distributions for Gram-bosit s isolated | Tble2  Dantormvain MIC ation distributions for Gram-oosit e ieolated Europe (177) 6.2 66.7 28.8 1.1 |
. : - ] : apto in opulation distributions for Gram-positive organi Isolated In : apto in opulation distributions for Gram-positive organi isolated in
Methods: Consecutive, non-duplicate bacterial isolates (prevalence format) were collected strains were isolated mainly from bloodstream and skin and soft tissue infections from N pth Ay - 2(?0;_2005 3 E e > 3/2002_200% 3 5 < 2003 US (1,648) 5.7 75.0 18.9 0.4
from 2002 to 2005 from patients with documented infections in 41 medical centers in North hosoitalized patients. Onlv one bacterial strain ber patient was included in the stud orth America, : urope, : Europe (2,499) 5.6 77.2 16.6 0.6 <0.1
to the study protocol and susceptibility (S) tested against >30 antimicrobials by broth Organism (no. tested) <0.12 0.25 0.5 1 2 8 Organism (no. tested) <0.12 0.25 0.5 1 2 8 EEPE e '8 >4 #20 10 <01
microdilution methods following CLSI guidelines. Ca** content of the broth was adjusted (50 Susceptibility testing: Daptomycin and comparator agents were tested in validated microdilution S aureus S aureus 2005 ESK()&SI(;)S%) gf 22-2 gg-‘; 8-673 0.1
mo/L) for testing DAR panels manufactured by TREK Diagnostics (Cleveland, OF) according to the Cilnical and et L P O e Qulramrefio 3 WRED TS DR 1 S G o ety s s
Results: A total of 34,603 Gram-positive (GP) isolates were evaluated. They were mainly from Laboratory Standards Institute guidelines. The test medium was Mueller-Hinton broth adjusted FE | | | S | |
. L . L . i i i i i in US- Oxacillin-susceptible (448) 44 (9.8) 223(59.6) 160 (95.3) 20 (99.8 1 (100.0) Oxacillin-susceptible (715) 92 (12.9) 384 (66.6) 211 (96.1) 27 (99.9) 0(99.9)  1(100.0)
bacteremia (22,365 strains; 65%) and SSSI (5,857; 17%). The activity of DAP against top to contain physiologic Ievells of CaIC|u.m (50 ug/mi) .when testing daptomycin. US FDA_‘ and Oxacillin-resistant (1,688) 125 (7.4) 831(56.6) 669 (96.3)  60(99.8) 3 (100.0) Oxacillin-resistant (2,168) 152 (7.0) 1115(58.4) 829(96.7) 72 (100.0) CONCLUSIONS
pathogens is summarized in the table: CLSI approved daptomycin susceptible breakpoints of <1 pg/ml for staphylococci and ST Enterococc
DAP Activity (NA/EU Strepteeoeei and <4 ijg/mi for enterococci were used to Categorize these Gram_positive Vancomycin-susceptible (3,336) 56 (1.7) 187 (7.3) 1,341 (47.5) 1,265(85.4) 350(95.9) 132(99.9) 5(100.0) Vancomycin-susceptible (2,426) 21 (0.9) 94 (4.7) 850 (39.8) 899 (76.8) 379 (92.5) 182 (>99.9) 1 (100.0) . . . .
| _ Ctivity ( ) | | | | | | Vancomycin-resistant (1,560) 6 (0.4 22 (1.8) 122 (9.6) 283 (27.8) 800 (79.0) 317 (99.4) 10 (100.0) Vancomycin-resistant (176) 0 (0.0) 4 (2.3) 27 (17.6) 39(39.8)  78(84.1)  27(99.4) 1(100.0) ® Daptomycm was h|gh|y active agamst S. aureus. Only [ of
Organism (no. tested: NA/EU) MICs, MICy,  Highest MIC %S Isolates non-S organisms as susceptible. The following quality control organisms were concurrently tested: E. facalis (2,905) 30013  100(7.9) 1352 (544) 1.183(95.1) 128(99.6 12(99.9) 1 (100.0) E. faecalis (1,794 12 0.7) 0067 827618 787057  72(09.7)  6(100.0 18 505 (O O4<V) solates tested were found to have daptomvein
g- aurleus (SA; 10,917/7,:8I8) (CONS: 2.138/2.883) 8-22;8-22 8-2;8-2 gﬁ gg-gfigg-g; Zﬁ E. faecalis ATCC 29212, S. aureus ATCC 29213 and Streptococcus pneumoniae ATCC 49619. E. faecium (1,806) 11 (0.6) 8(1.1) 69 (4.9) 301 (21.5) 989 (76.3) 417 (99.4) 11 (100.0) E. faecium (697) 4 (0.6) 5(1.3) 24 (4.7) 121 (22.1)  365(73.0) 186(99.7) 2 (100.0) 3 - 0 p y
- ti t ' s 2, : ) . i i . . |
E.OI%ZSSI?S?ZG%%;?;;B e 0.5/0.5 171 8/4 99.97/100.00 1/0 is/'_hgemdyﬁc S cheptovo ('1(?422397)) ?gj gggi ?gg 222'23 ??f(g?'?i 37(99.8)  1(100.0) is/'_hc?emdytic S sreptovos ('1(’0;3 9)) ?gg igi'szsi igg igg'gi i; (1(8(1)'3 41(99.4)  3(100.0) MIC values greater than 1 IJQ/ ml (a” were 2 ug/ mI) with no
E. faecium (1,806/697)° 2/9 4/4 8/8 99.39/99 71 11/2 Iridans group streptococci : : : 7 (99. : iIridans group streptococci (535 : : 7 (91. : : . . . . . .
Beta-haemolytic streptococci (BHS; 1,237/1,099) <0.12/<0.12 0.25/0.25  0.5/0.5 100.0/100.0 0/0 S|gn|flcant trend towards hlgher MIC results over time in either
Viridans group streptococci (VGS; 429/535) 0.25/0.25 0.5/0.5 2/2 99.76/99.44 1/3 R E S U LT S geOgraphIC reg IOI’I
a. There is no FDA DAP breakpoint for £. faecium. Table 3. Analysis of daptomycin and comparator agents against staphylococci, enterococci and streptococci from North America (NA) and Europe (EU), 2002-2005. '
. . e Daptomycin MIC values ranged from <0.12 to 2 yg/ml among 18,505 S. aureus strains
DA MIC oo e s e & breosi No STt yem o T DA 150 (M1, 0.25 QAT MiCen 0.5 g, el 96.963% of s d were inhibited T e T a2 e e The minor variation in potency detected in 2004 was essentiall
DAP MIC one log, dilution above the S breakpoint. No significant year-to-year variation in DAP tested (MICs,, 0.25 pg/ml; 90, 0.5 pg/ml), an 9670 of Isolates tested were Inhibite Organism/antimicrobial agent tested (no. tested; NA/EU)  50% 90% % Susceptible % Resistant Organism/antimicrobial agent tested (no. tested; NAVEU)  50% 90% % Susceptible % Resistant P y y
activity was observed. Oxacillin (OXA) (I?/rat)es among SA were 45.3% in NA and 27.6% in EU, at <1 pg/ml (Tables 1 and 2). Only seven strains showed an elevated MIC value (2 S. aLCl)reUS.”. e (5,970 /5,496 Vancg)mycin—resistant (1,560 / 176) - » 204 /o0 / the same among iISolates from a region where daptomycin
while VAN R rates among enterococci (VRE) were 30.8% in NA and 5.9% in EU. DAP was also - - G ellllnR=Rtele Ul eE , aptomycin - - -/ - . : :
. . . . pg/ml), five from North America and two from Europe. Daptomycin 0.25/0.25 0.5/0.5 ~99.9/>99.9 _/- Amoicil 16 /516 16/ >16 9.9 / 28 1 90.1/71.9
very potent against VRE (1,736 strains; MICsge0, 2/4 pg/ml) with 99.4% S in both NA and EU. Clindamycin <0.95/<0.95 <0.25/<0.05 94.2 / 97.0 55/28 crr:igizlnighenicm e T /18 Ny P o A was U_SGd Cilimcai:i}i/ (I\CIjOrth Amerllca) aind amoriig i;SIOIaéeS from
Erythromycin 0.25/0.25 >8 />8 71.3/85.2 23.6/11.6 | evofl ' 4 />4 4 />4 15/17.6 08.1/81.3 _
Conclusions: DAP was highly active against an extensive collection of clinically important GP e Among CoNS (5,019 strains tested; MICs, 0.25 pg/ml; MICq, 0.5 pg/ml), daptomycin Levofloxacin 0:25/0.25 05705 01.9/94.0 15756 Quinupristn/daffopisi 11 272 86.9/58.0 10.0/34.1 2 Tegion Where : e. s Wa-s argely una.val able urc?pe)
' , > | | o Tetracycline <4 /<4 <4/ <4 96.3/93.5 3.1/6.1 Gentamicin (HL) <500/>1000 1000/ >1000 58.9/40.9  41.1/59.1 Such a small variation may simply be spurious or more likely
pathogens. Decreased S to DAP remains extremely rare after more than 2 years of clinical use MIC values ranged from <0.12 to 4 pg/ml (99.90% susceptible). Only five strains with Trimethoprim/sulfamethoxazole <0.5/<0.5 <0.5/<0.5 98.3/99.3 1.7 /0.7 Streptomycin (HL) 52000/ >2000 2000 / >200 32 4 /39.0 67.6/60.8 _
in NA and non-S isolates (0.09%) usually have DAP MIC only slightly elevated (1 log; dilution elevated MIC values were observed, four strains with daptomycin MIC of 2 pg/ml in Vanoomyen Vil il 100071000 00/00 fecopantt Z19/=1e oI oo vont IS8 attributable to:
above the S breakpoint). ! neroli | | o nezol ' ' e ' ' ' '
point) North America (Table 1) and one strain with a reproducible daptomycin MIC of 4 pg/ml Oxat:ﬁii%fégstam (4.947 / 2.092) o/ 21z 100071000 / c faecagsa(2t§r?]5é,:],794) 05 /08 - 06,9 /1000 / a) low calcium content media used for teStmg in 2004, or
: ’ ’ | : : >99. : -/ - : . .
in Europe (Table 2). Daptomycin 025/025  0.5/05 99/>009 -/ Pl oy 2/ 4 99.2 /992 0.8/0.8 b) manufacture production changes in panel drying methods,
INTRODUCTION Eri/rihf(;“rri’;éi‘n >>8/>'85 Ve 4%/2546 851 .0/63.53 Chloramphenicol 8/8 >16/>16 84.1/73.1 14.6 / 26.4 or
) ' ' ' Levofloxacin 1/1 >4 [ >4 57.7 /68.3 41.6 /30.7
Levofloxacin >4 />4 >4 [/ >4 18.4/8.4 79.8 / 88.4 . L - —
. . . . . . _ Q tin/dalfoprist 2/>2 2/>2 1.1/1.6 95.8/92.2 - :
. . . L . L * Oxacillin-susceptible and -resistant staphylococci showed very similar daptomycin tﬁﬁiﬂ;ﬁm/su|famethoxazo|e <§§f§35 fg éj? gg'i;;g; 63;86//261 252 Gglnntgprilrizii\n(Hi) e 5530/;500 >1030/z1ooo 68.4 /67.5 31.6/32.5 C) potency Issues of the daptomycm dry powder lots used
The Gram-positive cocci occupy a promlnent pc_JS|t|on In the hlergrchy of pathogenic microbes MIC distributions (Tables 1 and 2). Teicoplanin Y ey A e 01700 Streptomycin (HL) <1000 /<1000 >2000 / >2000 71.4/61.8 28.6 / 38.2 to Dro duce the testin g pan els.
due to the frequency of occurrence, innate virulence of species such as Staphylococcus Vancomycin 1/1 1/1 100.0 / 100.0 0.0/0.0 \T/Z'rfggis”é?n ff; fZ fgi 32 gg-g; 8573-; i;; ;?
aureus, enterococci, Streptococcus pneumoniae, and the 3-haemolytic streptococci, and the A " t - 99.9% of | tible (MICus. 1 tg/mi: MIGu, 2 - Linezolid 2/2 2/2 100.0 / 100.0 VE Linezondy 0 575 0.8 /99.0 05700
i i _resi imi i o mon e enterococci, 99. of vancomycin-susceptible , ml; , - , ,
SLzzggtslgiilisrpE?ITgSOf these pathogenS to dGVG'Op mUltIdI’Ug resistant (MDR) antimicrobial / i)g  90.4% of 0 | - E’(MIC , P . MICSO . Ug/ I) | |9(.)t Oxacillin-susceptible (448 / 715) E. faeCIu[r)T;é)ié)BrgSC/mG97) o/ ) 004 /507 » Regardiess Of the underiying Cause, it does not appear that
: ug/mi) an 4% of vancomycin-resistan 50, 2 HG/MI; 90, 4 Hg/ml) isolates Daptomycin 0.25/0.25 0.5/0.5 99.8 /99.9 e om - - . .
. . Clindamycin <0.25/<0.25  0.5/<0.25 90.2 / 95.2 9.4/4.1 Ampicilin >16/7>16 - >16/>16 o2/ 131 94.8/80.9 either a spontaneous or selected subpopulation of S. aureus
Daptomycin is a novel lipopeptide antimicrobial agent designed specifically for the treatment were daptomycin-susceptible at <4 ug/ml. =ythromyein 02571025 >8/>8 09.4/69:5 Ss.r /214 Lovationacin " s 501295 037688 : et : :
N | Vv I I Iml | I 1Tl : evofloxacin >4 /> >4 /> : : : :
P _y . _ popep mi al ag gned sp y . Levofloxacin 0257025 >4 /2 84.2 / 89.5 15.0/8.8 . . o 5.0 /950 >4 ) 108 with reduced susceptibility to daptomycin has occurred In
of drug-resistant Gram-positive bacterial infections. Daptomycin has been shown to be active Tetracycline <2 /=<2 4/>8 90.4/84.7 8.7/14.7 Gentamioin (HL) T S A Sy | e North A : E duri 2004
against S. aureus resistant to methicillin (oxacillin), linezolid, and quinupristin/dalfopristin, e B-haemolytic streptococci (2,336 strains tested) showed very low daptomycin MIC e hoprm/sulfametoxazole 057595 w212 84.6/900 1547100 Streptomycin (HL) iy B A s B Sy or merica or curope auring -
vancomycin-resistant enterococci (VRE), and macrolide-resistant streptococci. It is important values (MICs,, <0.12 pg/ml; MICg, 0.25 pg/ml; 100.0% susceptible); while 99.6% of \L/gncorlngcin iri ?ﬁ 188'8;188'8 o.oro.o \T/erfggrﬁ;é?n >>1166//s12 zigriig gg.grg;_g ?2'3?12'3
to note that the in vitro activity of daptomycin is dependent upon the calcium content of the . . e inezoli : - -/ - S ) | | | : : :
. . . . . . . . viridans group streptococci were inhibited at <1 pyg/ml (Tables 1 and 2). ilineresi Linezolid 1/1 2/2 98.8 /100.0 0.7/0.0 ®
culture medium, making accurate testing of this agent challenging for clinical microbiology Jrotip strep =T ug/mi (T ) Oxaggg‘tg‘ff;iﬁi”t (1,068/.2,165) 095 / 0.05 05 /05 99.8 / 100.0 . A-hasmolylic streptococa! (1,237 /.1.099) Thz re_SdUItS of ﬂt“S Sur\iegi/ di)cume_nt the ,CO?JE[II? U?d hlqth g%tency
laboratories. Clindamyci 0.25/<0.25 8/>8 50.1/64.2 49.1/35.3 Daptomycin <0.06/<0.06  0.25/0.25 100.0/100.0 -/ - dnNa wiae Spectrum Oor aaptomycCin agains e largete ram-
o e - TIIT 0 . : Erlyr’][h?(;ani/;CI:n : >8/§8 ig / ig 20.8 /28.5 68.4 / 56.8 Penicillin <0.015/<0.015 0.06/0.06 100.0/100.0 -/ - . p p y g g
Oxacillin-susceptible S. aureus showed susceptibility rates >90% for most antimicrobials e 0 e a0 810 5107890 Clindamyecin <0.25 /<025  <0.25 /<025 e P o E posmve path ogens
Daptomycin was approved by the United States Food and Drug Administration (US-FDA) and tested, except erythromycin (71.3-85.2% susceptible), whereas oxacillin-resistant Tetracycline <2 /<D -8/ >8 86.6 / 80.8 126/18.0 Erythromycin <0.06 / <0.06 4/8 78.4/81.4 21.4/18.2
by the European Medicine Agency (EMEA) for the treatment of complicated skin and skin trains showed high rates of ot t fimicrobial uated Trimethoprim/sulfamethoxazole 2/2 >2 />2 L B AR cL;e\-IOﬂOX-a?n/d Foar 002.2;06525 o;ﬁ)s 188'3;?8650 8'8;8'3
_ : : <0. <U. . . . . . :
structure infections caused by oxacillin-susceptible and —resistant S. aureus, and groups A SHains Showed high Tates of CO-TesiStance 1o many antimicroblals evaliated. \T,Z'rfgfr's;g'n Sfﬁz ng 188;2;?3'01_0 8:3;8:2 Te‘i'{;i@fjﬁn';‘ SO - g/<o 8/ >8 43.4/53.8 50.3/40.8
and B B-haemolytic streptococci with a daptomycin MIC breakpoint of <1 pg/ml, and for Linezolid 1/1 1/1 99.9 / 100.0 e Vancomycin 0.5/0.25 0.5/0.5 100.0/100.0 -/ - SELECTED REFERENCES
vancomycin-susceptible Enterococcus faecalis with a susceptible breakpoint of <4 pug/ml. e Daptomycin was highly active against E. faecalis (MICs,, 0.5 pg/ml and MICg, 1 pg/mi; Enterococci | ~ Hinezold | 1/ 1/ HUOHOAIEREY 4
: Vancomycin-susceptible (3,336 / 2,426) Viridans group streptococci (429 / 535)
Furthermore, this compound has also been recently approved by the US-FDA for the treatment >99.9% susceptible). Ampicillin (99.2% susceptible), teicoplanin (97.8-98.1% susceptible) Daptomycin 1/1 2/2 99.9 / >99.9 -/ - Daptomycin 0.25/0.25 0.5/0.5 99.8 / 99.4 -/ - 1. Clinical and Laboratory Standards Institute. (2006). M7-A7, Methods for dilution antimicrobial susceptibility tests for bacteria
of S. aureus bacteremia, including right-sided endocarditis. _ _ _ ’ _ _ _ , Ampicillin <1/2 >16/>16 88.4/77.9 11.6 / 22.1 Penicillin 0.06 / 0.06 0.5/2 77.6/75.1 2.8/8.0 that grow aerobically; approved standard - seventh edition. Wayne, PA:; CLSI.
and linezolid (99.8-99.9% susceptible) were also highly active against E. faecalis Chloramphenicol 8/8 >16/>16 86.5/74.3 12.0/21.8 Clindamycin <0.25/<0.25 <0.25/>2 94.2 / 85.6 5.8/13.1 2.  Clinical and Laboratory Standards Institute. (2006). M100-S16, Performance standards for antimicrobial susceptibility testing;
: : : : : : : o Levofloxacin 1/1 >4 / >4 56.4 / 58.8 42.4 / 38.0 Erythromycin <0.25/<0.25 4/8 57.3/60.2 39.9/35.5 sixteenth informational supplement. Wayne, PA: CLSI.
The Daptomycin Surveillance Program was implemented in 2002 with the objective of monitoring (Table 3). Quinupristin/dalfopristin SD /D S92 /D 11.2/19.1 82.3/70.8 Levofloxacin 1/1 2/ 1 94.9 / 98.1 4.7/1.9 3. Package insert. Cubicin (daptomycin for injection). Lexington MA. (Cubist Pharmaceuticals, Inc) 2003. Available at
the in vitro activity of daptemyein and Comparator agents_ The program has been performed Gentamicin (HL)® <500/<600 >1000/>1000 73.6/68.5 26.4/31.5 Quinupristin/dalfopristin 0.5/0.5 1/1 99.1/98.7 0.0/0.0 http://www.cubist.com/prescribe.htm Accessed on March 9, 2006.
in t hi : North A : dE In th t stud luated Streptomycin (HL)® <1000/<1000 >2000/>2000 73.1/58.4 26.9/41.6 Tetracycline <2 /<2 >8/>8 60.4 /58.9 28.9/30.3 4. Sader HS, Streit JM, Fritsche TR, Jones RN (2004). Antimicrobial activity of daptomycin against multidrug-resistant Gram-
In tWO geograpnic regions ( or merica an urope). N e present study, we evaluate ° Daptomycin (99 4-99.7% susceptible) and linezolid (98 8-100.0% susceptible) were Teicoplanin <2 /<2 <2 /<2 100.0/ 100.0 0.0/0.0 Vancomycin 05/0.5 1/ 1 100.0/ 100.0 -/ - positive strains collected worldwide. Diagn Microbiol Infect Dis 50: 201-204.
the in vitro activity of daptomycin tested against recent clinical isolates collected in North " oot ' t. fostod S E f , ol ' 1b .hI - anicol (77.6 Linezolid 1/1 2/2 99.8 / >99.9 0.1/0.0 Linezolid 1/1 1/1 100.0 / 100.0 - /- 5. Segreti JA, Crank CW, Finney MS (2006). Daptomycin for the treatment of Gram-positive bacteremia and infective endocarditis:
- - - - e most active agents tested against t. faecium, followe chlorambphenico D- o : A retrospective case series of 31 patients. Pharmacotherapy 26: 347-352.
Amerlcan. and EurOpean_ medical Ceiqters in the years 2002 through 2005. We al_SO prOYIde _ J _ Q _ o y _p ( g' i_iﬂtfriii aﬁ_i;tgi'fg;g,{:g;ge CLSI. 6. Steenbergen JN, Alder J, Thorne GM, Tally FP (2005). Daptomycin: A lipopeptide antibiotic for the treatment of serious Gram-
an analysis of the trends in daptomycin MIC values for S. aureus over the four-year time period. 97.4% susceptible) and quinupristin/dalfopristin (77.0-92.0% susceptible; Table 3). - == ' positive infections. J Antimicrob Chemother 55: 283-288.
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