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Background : Daptomycin is a novel cyclic lipopeptide antibiotic that exhibits in vitro bactericidal
activity against gram-—positive pathogens including methicillin—resistant staphylococci and vanco-
mycin—resistant enterococci. The aim of this study is to determine the in vitro activities of dapto-
mycin against recent clinical isolates of methicillin—resistant staphylococci and vancomycin—resistant

enterococci in Korea.

Materials and Methods : A total of 117 clinical strains of methicillin—resistant staphylococci and
vancomycin—resistant enterococci were isolated at a tertiary—care hospital in Korea in 2004. Sus-
ceptibility to daptomycin was tested by the CLSI broth microdilution method using Mueller—Hinton
broth (MHB) which was adjusted to contain a final concentration of 50 ug/mL of ionized calcium
(Ca?"). Susceptibilities to ampicillin, oxacillin, levofloxacin, vancomycin, and linezolid were tested by

the CLSI agar dilution method.

Results : All isolates of methicillin—resistant S. aureus and coagulase—negative staphylococci were
inhibited by 1 pg/mL of daptomycin, and MICgs were 1 pg/mL, which were similar to those of van-
comycin and linezolid. MICgs of daptomycin for vancomycin—resistant E. faecalis and E. faecium
were 0.5 pg/mL and 2 pg/mL, respectively, and all isolates were susceptible to daptomycin. MICgos
of linezolid and levofloxacin for vancomycin—resistant enterococci were 1-2 pg/mL and 64 pg/mL,
respectively. Resistance rates of vancomycin—resistant E. faecalis and E. faecium to levofloxacin
were 100% and 96%, respectively. Daptomycin MICs in MHB supplemented to 20—25 pug/ml of ca*
were 2—8 fold higher than those in MHB supplemented to 50 ug/mL of ca®".

Conclusion : Daptomycin is very active in vitro against methicillin—resistant staphylococci and van-
comycin—resistant enterococci isolated in Korea, and it is important to test in vitro activity of

daptomycin using MHB containing 50 ug/mL of ca®t.
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ZFo|AE  methicillin @ WA Staphylococcus — aureus
(MRSA), vancomycin WA enterococci (VRE) ¥ peni-
cillin WA Streptococcus pneumoniae (PNSP) 59|
53] EA7F "okal sAoh3). Staphylococcus wE3k
Enterococcus w82 3 AU HHHALE o] T 9
st 20049 % =i 1270 oish W S WA e
S. aureus® FwAl WAHEL oxacillin 67%, fluoro-
quinolone 60%, gentamicin 63% 5o & thoFst Aol

< WdES Holw, E faecium® WEEL fluoro-
qumolone RN% TR uje EUTHL). B3 AW 1
A FoA gl 20]= vancomycin®] A= F
o 20%9] E. faecium©] W& Bl (8E ofYA st
Q.

Daptomycin (Cubist Pharmaceuticals, Lexington, MA,
USA)2 1980dt] =Rt Eli LillyAkell <Jaff 7Hdts
cyclic lipopeptide A2 Streptomyces roseosporus2)
ARl A A ER e TFESY Aol dHEE
ZFA AL JTHG-T). CoinNirOsd] 44 22} 1620.689]
Bxlge 2k glen cyclic peptide©l lipophilic tail
zt= JLxo]th(5). Daptomycing AHLol= Al lipo-
teichoic acid®] A4S Asiste] IJ+ 2E&S vetd=
AoR AZFEG 0@ 9), o= AMEHS depolari-
zation ¥ ion channel B44& & FH2H-&S Uet=
Ho @ AWZFETH10-12). Z, ionized calcium (Ca’")Q] &=
So2 ANEZHo| lipophilic tail &2 A3 & A=
Agsto] Ml e £2& w&dt= ion channel E+=
HEol& poreE @At MEES E4FFe Fx2&E §F
=0 A A P8-S vebdtt Daptomycins L#
I Altel izt AP Fetde] feshd, A
A Al iR Catt ] wmo] ofsl AlFu FFEol
Qg = AR gA Qlok13-15). oo & ATt
Ae 3U ASe®2 FRoA &E2jE MRSACF VREY]
i3t daptomycin®] AW oS AEsF AL, viA]
o] Ca’' e wEo| W FHA 754 AolE Hrtst
&}y kT
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2004 129l AlERA A ;o] A A oA
2% staphylococci®t enterococci #ES AR &}
o #F =3 717 Y qAelA FE 2
Aelgt Ao #5 HPstant. 4% 2
Astela wyak ARESE kitgl Vitek GPL kit (bio-

o x2 fr

Merieux, Marcy 1'Etoile, France)S ©]-&3}ith. Dapto-
mycin®] Al¥# FF-2 Clinical and Laboratory Stan-
dards Institute (CLSD9] W&ol uwzt Mueller-Hinton
broth (MHB, Becton Dickinson, Cockeysville, MD,
USA)E ©o]-&g HAuiA] w3 A HE A8kt 368
g9 CaCly-2HO (Shimakyu, Osaka, Japan)E 100 mL<2]
ZR%o] o] Zud Ca®t 84S P wel MHBO]
H7bstol Ca' Y =S wE 3 daptomycin®t EFH8)
o 32 ug/mLFE 0.06 pug/mL7HA] SAEE v 345
MHBE A%x3t3th McFarland 05 =& 343 o+
= oA 111002 A & ZA7F wello 5 ul¥ HE
to] 7z well @ Ml@7t HEHOR 5%10° CFU/well
o] =& stgitt. Al A4 Aol et Ca” o] 9
3 Yrist7] 9jste], AAEIAE Ca®t HES CLSI ¥
A FEQd 50 yg/mLo]l HEE w39li, MHB HjA| <
T FE 20-25 pg/mLel A& Frhete] A e
J st th Daptomycin®] breakpoint+= staphylo-
cocciol WalAlE <1 ug/mLE, enterococciol wialAl=
<4 ug/mLE FrAReR 43R THI6). Ampicillin (F
<, AL, digel=), oxacillin (Sigma Chemical, St.
Louis, MO, USA), vancomycin (Eli Lilly, Indianapolis,
IN, USA), levofloxacin (3t=+ Bayer, A&, tjgtvl=) 9
linezolid (FOFAISF, A&, tistql=h)= CLSI THA 3| A
o7 oA FAE ANESHATHA6). T AIEE Hl
A2 Mueller-Hinton agar (Becton Dickinson)& AM&-
stk A4 ANEY A= E st S oaureus
ATCC 29213, E. faecalis ATCC 292125 AHE-3Fitt.

ol

4 it

MRSA 283, methicillin WA coagulase &4 sta
phylococci (MRCNS) 305, vancomycin WA E. faecalis
(VREFA) 13%, vancomycin WA E. faecium (VREFM)
675 2T T 1TFE A™FSHAT MRSAC tigh
oxacillin?} levofloxacin®] MIC ¥+ 128->128 ug/mL
I 05->128 pg/mLoIRIL, MICoe 25 >128 ug/mlLo|

low 93%9] w#F7} levofloxacino] WAlo] A tH(Table
1). Daptomycin® MIC ¢t MICo& 2+ 05-1 ug/
mL%} 1 pg/mLZ linezolid®] 0.5-2 ug/mLe; 2 upg/ml,
vancomycin® 05-1 ug/mL%} 1 ug/mL%}; v]s=3F3Ath

MRCNS©]| tfgt MIC #1912} MICo+= oxacillino] Z+zt
05->128 pg/mLe} >128 ug/mlLolA Al levofloxacin®] <
0.12-64 pug/mLet 8 pg/mLole™ levofloxacin®] &4
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Aol #FE= 195 (63%)°]%lth. Daptomycin, linezolid 2
vancomycin® MIC B9 MICoS ZH2F 0.25-1 ug/mL
9} 1 pg/mL, <0.12-05 ug/mLe}+ 05 pg/mL 123l
0.12-1 pg/mLe} 1 pg/mlLolRltt. Staphylococcus &
daptomyecin, linezolid ¥ vancomycin®l] =% 74 o]
c}.

VREFA®] th3t vancomycin®] MIC H¢+= >128 ug/
mLo]%th  Ampicillin®}  levofloxacin® MIC {9}
MICooS 22} 05-16 pug/mL, 4 ug/mLe} 16-64 ug/ml,
64 pug/mL ©1aL, 15(8%)7} ampicillin®] WAoo
levofloxacin®] th3fxE 2% WAlo]%ith Daptomycin®}t
linezolid®] MIC ®9]9} MICw 22} 012-05 ug/mi,
05 pg/mLe}t 05-1 pg/mL, 1 pg/mLolR BE 37}
Aa/dol

VREFMe]| ™3} vancomycin® MIC ¥ 9|= 64->128
ug/mLol ¥ MICo2 >128 ug/mLe]8ith. Ampicillin}
levofloxacin®ll A= o9 VREFM (=96%)°] W
AJol9ar, MIC W99} MICyoe 2Hzh 128->128 ug/ml,
>128 ug/mLe} 2-128 ug/mL, 64 ug/mLe]Att. Dapto

32 rlo A

mycin® MIC H{eF MICo2 2+ 052 ug/mLet 2
ug/mLZ linezolid®] 1-2 pg/mLe} 2 ug/mL}t B]5=3F3
ct.

MHB®] Ca®" %o utelA] daptomycin® MIC
Ca’" ®%7b 2025 pg/mLel AA w2 A3 A
50 pg/mLl wiR| oA AJEgE AR} 2-8uf =Skt
Al Cat =2 25 ug/mL MHBO|A%= daptomycin
of oigt A w59 H]&o] MRSA 75%, MRCNS
97%, VREFA 100% % VREFM 72%°]|%leoy, ¥4 &
T2l 50 pug/mLofXe BE 57} daptomycin®ll T4
o] AtH(Table 2).
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Daptomycin& cyclic lipopeptide AE2e] 2L A
2 Zg7|de ofy wEstkr] oy, oAU sta
phylococci®} enterococcis E3$FeF thFst S7|A4 IH9F
A Aol Ftelo] Atk17,18). Streit 5ol 2J3hH &
Hi 5dvY 7007 7)HelA " 673779 F8&

Table 1. Activities of Antimicrobial Agents Against Methicillin-resistant Staphylococci and Vancomycin-resistant Enterococci

MIC" (ug/mL) Susceptibility (%)
Organism (No. tested)/Antimicrobial agents
Range 50% 90% S | R
Methicillin-resistant S. aureus (28)
Daptomycin 0.5-1 0.5 1 100 - -
Oxacillin 128->128 >128 >128 0 - 100
Levofloxacin 0.5->128 16 >128 7 0 93
Linezolid 05-2 1 2 100 - -
Vancomycin 0.5-1 0.5 1 100 0 0
Methicillin-resistant coagulase—-negative staphylococci (30)
Daptomycin 0.25-1 05 1 100 -
Oxacillin 05->128 16 >128 0 - 100
Levofloxacin <0.12-64 2 8 63 20 17
Linezolid <0.12-05 05 05 100 - -
Vancomycin <0.12-1 1 1 100 0 0
Vancomycin-resistant £. faecalis (13)
Daptomycin 0.12-05 05 05 100 - -
Ampicillin 0.5-16 2 4 92 - 8
Levofloxacin 16-64 32 64 0 0 100
Linezolid 0.5-1 1 1 100 0 0
Vancomycin >128 >128 >128 0 0 100
Vancomycin-resistant £. faecium (46)
Daptomycin 052 2 2 100 -
Ampicillin 128->128 >128 >128 0 - 100
Levofloxacin 2-128 64 64 2 2 96
Linezolid 1-2 2 2 100 0 0
Vancomycin 64->128 128 >128 0 0 100

* Minimum inhibitory concentration
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Table 2. Comparison of Cumulative Percentage of Methicillin-resistant Staphylococci

Enterococci Inhibited by Daptomycin according to Ca®"

and Vancomycin-resistant

Supplementation to Mueller-Hinton broth

Daptomycin MIC (ug/mL)

Concentration % Susceptible
<0.06 0.12 0.25 05 1 2 4 8 16 32
MRSA" (28)
ca?t 25 pg/mL 75 100 75
Cca?" 50 pg/mL 82 100 100
MRCNS™ (30)
cat 25 pg/mL 27 97 100 97
Cca?" 50 La/mL 23 83 100 100
VREFAT (13)
Cca?t 25 ug/mL 85 100 100
ca?* 50 pg/mL 8 100 100
VREFM® (46)
ca’™ 25 pg/mL 9 72 98 100 72
Cca?" 50 pg/mL 7 11 100 100
“Methicilin-resistant S. aureus
"Methicillin-resistant coagulase—negative staphylococci
fVancomycin-resistant £, faecalis
Vancomycin—resistant £. faecium
Shaded area, breakpoint range for daptomycin
IHFY HYdS e AHe 43 ZE o450 Aol GAWAES Kol -7t Wol vancomycin©] A&

3t daptomycin® MIC ®9I7F <0.12-8 pg/mLo]3ich
(19). E. faecium®t Bacillus w% oA ZZ 1534to]
MIC7} 8 pg/mlLo] 91T, 99.4%2] 320 djgt MIC7} <2
ug/mL=E staphylococci, enterococci ¥ streptococci 52
F9 A T ol¥o% Bacillus, Corynebacterium
9 Listeria 4% Sol%= FHgol UFE Rt
(19). Fluit 5 F% 187H=ollA =% 153952 17
A JAF BEEFo] digt daptomycin®] Al Ft
S AEstA=Yl, S aureus X E. faecalisoll o3t NHCgo
7V 247y 025 pg/mLet 4 pg/mLeE I Ftol &
Aot R TH20). ¥ I#-3A ZHEol disiAl
& daptomycin®] Al oS Fipshx] FstHnm A
WS Hol= ZAeg d#A ATh6-7,21).

2 ANz gE FoA WA oRel Ao,
daptomycin®ll 7o)l AstE #F+= §lth MRSA%}
MRCNS©]l th3t daptomycin®] MIC ¥ 9= 05-1 ug/mL
2} 025-1 pg/mLolgly MICepS B% 1 ug/mLe=
vancomycind} H|Szshglom A7) gkt Aol
TAdo]l Astd +F= UAUTh Levofloxacin®l] thaf Al
= 7%% MRSAS} 63%2] MRCNS wro] A& B4
t}. MRSAE ZE B-lactam Ao WAdolHA FA|

3]

o] aminoglycoside @ fluoroquinolone 52| ThoFst &+t

b

[

linezolid 2

o F2 AEHEH & AFoi= daptomycindt van
comycin®] &+glo] uH]=35tgtt. VREFA?F VREFMo|
g MIC W919F MICo& 72 0.12-05 pg/mL 2 05
ug/mLI 05-2 ug/mL 2 2 pg/mLe]Att. Vancomycin
o] i3t MIC 9= 64->128 pug/mLE 2% =2 YA
< E%‘ii’.ﬂ% levofloxacin®ll&= | VRE 595l 15 W
o] ZFAE Bt Linezolid®] MIC ¥ $= VREFAY]
s 05-1 pg/mL, VREFMe|| 1-2 pg/mLelRA3 MICg

o] Z+z} 1 ug/mL¥ 2 ug/mLoZ daptomycindt -FARSH
FES 2ok

DaD‘EOmycinoﬂ gt WS E=A B 51915} 1991
H Lee 5& daptomycin® 2 & < 329%o| +#

el *u'LH“if%j ghap Fofl g PellA daptomycin® MIC7}
A&7 Aol wlaf 84 Frletde= Hashelal(22),
ofl= 22419 EHFY Aol A vancomycinell W<l E.
faeciumell 23t R 279S daptomycin 2 X F3H 3,
2|7 AHol= daptomycin MIC7} 2 ug/mLolion 32
ug/mL7HA] F74sk g0l Bl QIrh(23). E3E Liebowitz
52 S aureus, E faecalis, E. faecium®} S. pneumoniae
+FE SARCE 2Fe FEoA 2 F%E9 dapto
mycin®l] =EAFH 24 MIC7t 8HollA 3284714 7t
o 4= QS BAskth24). weka daptomycin®ll oSt

:H 383 M 2% 20064



S ANFste A2 Fasith

Daptomycin 28 714 A Ca®' o] Hwo JgFe ut
ong FtA A AFEE el wixe A
Ca’ FEZ §AstE Aol %3'3}5}. 2 AgtolA=
MHB®] 542¢l Ca”" =3 2 -25 pg/mLell A€k CLSI

oA PAs= 50 ug/mLe] Ca®" FEoll Al N ufx 3|4
MO & daptomycin®ll et TFpAdS AlFste] v]asked
tt. MRSA®| tiafiA& CaH«l =7t F7hel whet
daptomycin® MICy®] 2 pug/mLolA 1 ug/mLoZ Yo}
Fon E3] Enterococcus wEo4+= VREFAo| o3t
MICx©] 4 ug/mLolAl 05 ug/mLE2 VREFAO] disfA=
8 pug/mLollA 2 pg/mLE 217k 1/8 Ei= 142 435k
t} Ca’' 9] =7} 25 pug/mLe W daptomycin®l 3l
3-25%9] +tF7F HAdol AstE e, 50 ug/mlojA
= 2E #F7} daptomycin®l] #@Adollth Fuchs 52
MHB®| Ca*" =7} 20-25 pg/mLolA 50 ug/mLo2
Z71&ol| wte} daptomycin® MIC7F 2-4¥] wopzlciar
Bsglar(13), 2 AjolAE s 2aE 48 +
A3t

HAEH OS2 daptomycine =W Ao A E2¥ MRSA
9} VRE®| digh Algdd FtElo] mje fpsiglon
daptomycin®] AlHTY FFES AIF] A=
CLSI @] wat Ca’" H=7F 50 pg/mLel AA A&
Ak Flo] Fadh AoR AZFE QI

2 o

£ X : Daptomycin cyclic lipopeptide A€ 2] M&2-&
FHAZE  methicillin WA  ZE=FAFMRSA)Z vanco-
mycin WA A (VRE)S 253t 15k Aol oist
Ad Ty o] 2dk Aom ok 9ok E o7l
Ae T =l X9 o AAlelA E21E MRSA
VRE® tigt daptomycin®] Al F+8S H7ista
A 33t

MZE S Hh 20043 MBSl Sx4] /- A ol
A BEE 11759 methicillin WA Staphylococcus %
9 vancomycin WA Enterococcus %S A2 1%
ok Al 82 AeA Ay W& ol §siela, 3
Qo] w2t Vitek GPI (bioMerieux, Marcy 1'Etoile,
France)E& AH&SFIch  Daptomycine]l it A2
CLSI 7|0l wheh AAuf] Aoz A5t HA
HiAE Ca’' FE7F 50 pg/mLE| =S W A3} BDIAF
iz 9] T4 FEQl 20-25 ug/mLel A F 7R E o] &3}

o Z}zF A5ttt Ampicillin, oxacillin, levofloxacin,
vancomycin ¥ linezolid®ll T3t <A CLSI g 3|4
Hog Algstint

Z 3} : MRSAE daptomycin 1 pg/mL ©]3lollA] X%
Z40] JAH AT, MICo= 1 pg/mLE vancomycin 9
linezolid®} ¥W]<=3}t}. Vancomycin WA E. faecalise}
E. faecium®] T3t daptomycin®] MIC%% ZYZy 05 pg/
mLe}F 2 pg/mLolRa WAl #5= stk VRE®] df
3} linezolid?} levofloxacin® MICe= 7—}'7 ¥ 1-2 ug/mL%};
64 pg/mLe]8ltt. VRES] levofloxacin WAES E. fae
aalis?; E. faeciumo A Z+ZF 100%62F 96%°] 1Tt Dapto-
mycin®] MICE Ca’’ %7k 20-25 ug/mL3l HA] wj]
2 AES A 50 pug/mLel vix|olA AJEeE F9 Hrt
2-81l =Skt

4 2 Daptomycin =W SA}o|A] E2jE MRSAL}
VRE®l thigt Al@ad &atgo] ujg 353t} Dap
tomycin®] AlZ3W FoE AFEZ CLSI @4l =2t
Ca’" Hm7} 50 pg/mLel HAWAS AHgsHe o] &
a3jth
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