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Abstract

Daptomycin (DAP) is a cyclic lipopeptide currently in Phase Il clinical trials for the
treatment of Gram-positive infections in hospitalized patients. We evaluated the in
vitro activity of DAP against recent multi-drug-resistant (MDR) Gram-positive clinical
strains. A total of 386 isolates were selected from a large collection of clinical strains
from more than 70 centers located in Europe, North America, and South America,
most of them in 2002. The strains were tested by NCCLS broth microdilution methods
(M7-A6) in MuellerHinton broth with 50 mg/L Ca?* against DAP. More than 20 com-
parators were also tested by reference methods. The activity of DAP is summarized in
the following table:

DAP activity (pg/ml)
Organisms (no. tested) MICs, MICq Range
Vancomycin (VANJ-resistant (R)
Enterococcus faecium (EFM; 55) 2 4 0.254
VANR Enferococcus faecalis (EF; 20) 1 1 0.25-1
VAN-intermediate
staphylococci (13) 0.5 1 0.5-2
Coagulase-negative staphylococci (CNS)
with VAN MIC of 4 pg/ml (4) 0.5 - 0.25-1
Teicoplanin (TEIC)-non-susceptible
CNS (20) 0.25 0.5 <0.120.5
Quinupristin-dalfopristin (Q-D)-R EFM (41) 2 4 <0.12-8
Q-D-R staphylococci (11) 0.5 1 0.25-1
Penicillin (PEN)-R Staphylococcus
pneumoniae (203) <0.12 0.25 <0.120.5
PEN-R viridans group streptococci (5) 0.5 <0.12-1
LinezolidR Gram-positive cocci (LZD; 14) 1 2 <0.12-4

DAP activity was not influenced by R to VAN, TEIC, Q-D, or PEN among the Gram-posi-
five isolates tested. DAP showed a significant potency and spectrum against Gram-posi-
five species including MDR sfrains, and may represent a reasonable therapeutic option

for infections caused by these important MDR pathogens. Tesfs with appropriate media
(50 mg/1) will be required.

Introduction

The emergence of multi-drugesistant (MDR) Streptococcus pneumoniae and increasing
resistances in enferococci and staphylococci have created a need for the development
of new antimicrobial agents to treat Gram-positive infections. Daptomycin (DAP) is a
cyclic lipopeptide currently in Phase Ill trials for the treatment of serious Gram-positive
infections. DAP has an unique mechanism of action that targets the bacterial membrane,
and crossTesistance has not been observed with any other drug class. Gram-positive
strains resistant fo other compounds — such as vancomycin (VAN), streptogramin combi-
nations (quinupristin-dalfopristin [Q-D]), linezolid (LZD) and telithromycin — are proving to
be susceptible to DAP.
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DAP has rapid in vifro bactericidal activity against a wide spectrum of Gram-positive
organisms, including MDR strains of staphylococci, streptococci, and enterococci. We
evaluated the in vitro activity of DAP against a confemporary worldwide collection of
MDR Gram-positive strains.

Materials and Methods

Bacterial Isolates

A tofal of 386 strains with variable resistance to common Gram-positive antimicro-
bial agents were evaluated from a large collection of clinical isolates from more
than 70 centers located in Europe, North America, and South America in 2001
and 2002. The collection included penicillin (PEN)-resistant (R] (MIC, =22 pg/ml)

S. pneumoniae (203 strains), PEN-R viridans group streptococci (5 strains), VAN-R
Enterococcus faecium (55 strains), VAN-R Enterococcus faecalis (20 strains), Q-D-R
E. faecium (41 strains), teicoplanin (TEIC)-non-susceptible coagulase-negative
staphylococci (CNS) (20 strains), VAN-intermediate staphylococci (13 strains), CNS
with VAN MIC of 4 pg/ml (4 strains], Q-D-R staphylococci (11 strains) and line-
zolid (LZD}R Gram-positive cocci (14 strains).

Susceptibility Testing

The strains were fested by NCCLS M7-A6 broth microdilution methods (NCCLS,
2003]. Mueller-Hinton broth adjusted to contain physiologic levels of Ca?*

(50 mg/1) for testing DAP as recommended by previous investigators was used
as a test medium.

DAP was fested along with more than 20 comparator agenfs in microdilution panels
manufactured by TREK Diagnostic Systems, Inc. (Cleveland, Ohio). Comparator
agents included PEN, oxacillin, VAN, TEIC, Q-D, LZD, levofloxacin, chlorampheni-
col, erythromycin, amoxicillin-clavulanate, ceftriaxone, and genfamicin. ATCC quality
control organisms were tested concurrently with the clinical isolate collection.

+ DAP was very active against this worldwide collection of MDR organisms. Al
isolates were inhibited at =1 pg,/ml of DAP, except the enterococci (Tables 1 and 2)

* DAP was the most potent compound tesfed against PEN-R S. pneumoniae with
MICs0/MICq values at <0.12 and 0.25 pg/ml, respectively. All isolates were
inhibited af <0.5 pg/ml of DAP (Table 1)

+ DAP was highly active against VANR enterococci. E. faecium showed higher
DAP MIC values (MICq, 4 pg/ml) than E. faecalis (MICq, T pg/ml). All isolates
were inhibited at =4 pg/ml of DAP except for one E. faecium sfrain which showed
a DAP MIC of 8 pg/mL (Table 1)

* DAP (MICq, 4 pg/ml) and LZD [MICq, 2 pg/ml] were the most active com-
pounds tested against QDR enterococci (Table 1)

# TEIC—non-susceptible CNS were highly susceptible fo DAP with all isolates being
inhibited af <0.5 pg/mL. VAN (MIC4, 2 pg/ml), QD [MICq, 0.5 pg/ml), and
LZD [MICq0, 1 pg/ml) were also active against all isolates af the susceptible break-
point {Table 1)

Table 1. Antimicrobial Activity of Several Antimicrobial Agents Tested Against

MDR Gram-positive Strains Collected Worldwide

Antimicrobial Activity of Daptomycin (DAP) Against Multi-Drug-Resistant (MDR)
Gram-positive Strains Collected Worldwide
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Table 2. DAP Activity Against Subsefs of MDR Gram-positive Strains

MIC pg/ml Category: DAP MIC (pg/mL)
Organism/antimicrobial agent % % Organisms 50% 90% Range
(no. tested) 50%  90% Range  Susceptible Resistant Vancomyciminiermediote
Penicillin-resistant S. pneumoniae (203) staphylococci® (13) 0.5 ] 0.5
Daptomycin <0.12 0.25 <0.12-0.5 —a — . )
Amoxicillnclavulanate 2 8 216 792 119 C;:‘f W”'“LVTCO”“YC'” M o5 o0
Ceftriaxone 1 1 <0.258 Q1.6 4.0 of 4 pg/ml [4) : _ =
Vancomycin 025 0.5 0.120.5 100.0 0.0 Quinupristin-dalfopristin-resistant
Clindamycin <0.06 >8 <0.06>8 64.0 34.0 staphylococci (11) 0.5 1 0.25-1
Eythrom\{cin " - =iz =0.25>32 256 72.9 Linezolid-resistant Gram-positive
Quinupristin-dalfopristin 0.25 0.5 0.12-1 100.0 0.0 coccic (14) ! 5 <0.12-4
linezolid 1 1 <0.252 100.0 0.0 :
levelles@ei 1 1 0.5>4 085 1.5 Penicillin-resistant viridans group
Vancomycin-esistant E. faecium (55) streptococci (5) 0.5 — =0.12-1
Daptomycin 2 4 0.254 ==l —a eIncludes: S. aureus (10 strains) and CNS (3 strains).
Penicillin >32 >32 1>32 3.6 96.7 PCNS=coagulase-negative staphylococci.
Chloramphenicol 8 8 <2>16 927 3.6 “Includes: S. aureus (3 strains), Staphylococcus epidermidis (1 strain), Streptococcus orallis (1 strain),
Teicoplanin 16 16 216 145 69.1 E. faecium (6 strains), and E. faecalis (3 strains).
Quinupristin-dalfopristin 1 1 0.25-8 98.2 1.8
linezolid 2 0.5-16 8.2 1.8
Levofloxacin >4 >4 1->4 3.6 96.4 Conclusions
Vancomycin-esistant E. faecalis (20)
Daptomycin 1 1 0.25-1 —a —o ) ) ) -
Peritailiiy 4 16 232 80.0 20.0 * DAP was highly active against MDR Gram-positive pathogens
%blzrs‘:r?iemco\ >?(3 jg sOATQer]é ggg ;(5)8 * DAP activity was not influenced by resistance to VAN, TEIC, PEN, QD, or LZD
?uinufgsﬁn—do\{oprisrin >18 >28 g;% 108'8 Qgg # DAP exhibited potent in vifro activity against a wide spectrum of multi-drug-resistant
Lgvecazfi);ocin 4 o4 14 50 950 Gram-positive pathogens and may represent an excellent therapeutic option for
: : infecti th th .
Quinupristin-dalfopristin-resistant E. faecium (41) infections caused by these pathogens
Daptomycin 2 4 <0.12-8 = —°
Penicillin 16 >32 1-32 43.9 56.1
Vancomycin 1 8 0.25>16 87.8 Q.8 ReFerenceS
Chloramphenicol 8 16 <2->16 85.4 4.9
D‘_JXYC\/CW‘Q <0.5 >4 <0.5>4 58.5 41.5 Thorme GM, Alder J. Daptomycin: A novel lipopeptide antibiotic. Clin Microbiol Newsl.
Teicoplanin <2 <2 =2->16 Q0.2 Q.8 2002:24:33-39.
linezolid 2 2 1-2 100.0 0.0
Levofloxacin 2 >4 0.25>4 61.0 29.3 Eliopoulos GM, Tauvin C, Gerson B, Moellering C. In vitro activity and mechanism of action
Teicoplanin-non-susceptible CNS® (20) of A21978C1, a novel cyclic lipopeptide antibiotic. Antimicrob Agents Chemother.
Daplomycin 025 05 <01205  —o —a 1085,27:357-362.
\?xocw“m ) >28 >28 0'1558 ](;?)8 888 Fuchs PC, Barry AL, Brown SD. Daptomycin susceptibility fests: Interpretive criteria, quality
Cohr\gjor;y;}!nemco\ 4 216 =16 70'O 25'0 control, and effect of calcium on in vitro tests. Diagn Microbiol Infect Dis. 2000;38:51-58.
Tetracycline =4 4 =4>8 90.0 10.0 National Commitiee for Clinical Laboratory Standards. Methods for dilution antimicrobial sus-
Quinupristindalfopristin 025 0.5 <0.25-1 100.0 0.0 ceptibility tests for bacteria that grow aerobically. Approved standard M7-A6. Wayne,
winup p g y. App y
Llinezolid ] 1 0.5-1 100.0 0.0 PA:NICCLS:2003.
Levofloxacin 4 >4 0.25>4 30.0 40.0

*No breakpoint has been established by NCCLS or FDA for these organisms.

>CNS=coagulase-negative staphylococci.

# All staphylococcal strains with decreased susceptibility to VAN were inhibited

at =1 pg/ml of DAP (Table 2)
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