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We report the antimicrobial susceptibility patterns of the most frequently isolated Gram-positive bacteria in the
Brazilian hospitalsparticipatingin the SENTRY Antimicrobial Surveillance Program. Thestrainswere consecutively
collected (one per patient) between January 2005 and September 2008 and susceptibility tested by reference broth
microdilution methodsat theJM| Laboratories(North Liberty, lowa, USA). A total of 3,907 Gram-positive cocci were
analyzed. The Gram-positive organisms most frequently isolated from bloodstream infections were Staphylococcus
aureus(2,218strains; 20.2% of total), coagulase-negative staphylococci (CoNS; 812 strains[14.7%]), and Enterococcus
spp. (754 strains; 5.0%). S. aureusranked first (28.1%) and Enterococcus faecalis ranked 7" (4.5% ) among cases of
skin and soft tissue infections. S. aureus was also the second most frequently isolated pathogen from patients with
lower respiratory tract infections (24.9% of cases) after Pseudomonas aeruginosa (30.5%). Resistanceto oxacillin was
observed in 31.0% of S. aureus and the vast majority of oxacillin-resistant (MRSA) strains were also resistant to
clindamycin, ciprofloxacin and levofloxacin. Vancomycin, linezolid and daptomycin were all very active against S.
aureus strains tested (>99.9-100.0% susceptible), but daptomycin (MIC,, 0.25 pg/mL and MIC,, 0.5 pg/mL) was
four- to eight-fold more potent than vancomycin (MIC,  and MIC, of 1 ug/mL) and linezolid (MIC_, 1 pg/mL and
MIC,, 2 pg/mL). Vancomycin resistance increased significantly among enterococci during the study period, but it
was restrict to only one medical center until 2007 and emerged in a second medical center in 2008. Daptomycin was
the most active antimicrobial tested against enterococci in general (100.0% susceptible), followed by linezolid
(99.9% susceptible), ampicillin (87.4%) and vancomycin (84.6%). In conclusion, daptomycin and linezolid showed
excellent in vitro activity against contemporary Gram-positive organisms (3,907) collected in Brazilian hospitals
monitored by the SENTRY Program, including MRSA, vancomycin-resistant enter ococci (VRE) and other multidrug-
resistant organisms. Although vancomycin resistance ratesin Brazil appearsto be relatively low compared to those

reported in the USA, VRE has emerged and rapidly disseminated in some Brazilian medical centers.
Key-Words. Antimicrobial resistance, SENTRY, nosocomial infections, Brazil.

Among the Gram-positive bacteria, staphylococci,
streptococci and enterococci are important causes of both
community- and hospital-acquired infections. Staphylococcus
aureusis particularly important as afrequent cause of sepsis
and many other types of nosocomial-acquiredinfections. This
organism represents the first or second most frequently
isolated pathogen from bloodstream infections, skin and skin
structure infections (SSSI), and pneumonia in hospitalized
patients[1,2]. Although the preva ence of methicillin-resistant
S aureus(MRSA) may vary significantly, itisusually highin
Brazilian hospitals, especialy in intensive care units (ICU).
Furthermore, MRSA are usually resistant to most antimicrobial
agentsavailablefor clinical use[3,4].

Coagulase-negative staphylococci (CoNS) hasbeing also
recoghized as an important cause of nososcomial infections
and this organism is usually more resistant to antimicrobial
agentsthan S aureus[5]; while Enterococcus spp., mainly E.
faecalisand E. faecium, are among the most frequently isolated
pathogens from nosocomial infections in the United States
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(USA) [1]. Vancomycin-resistant enterococci (V RE) emerged
in the early 80'sin USA hospitals and rapidly disseminated
throughout the country [6]. More recently, the occurrence of
VRE isincreasingin many European hospitalswhile datafrom
Latin American countriesarestill scarce[7]

The SENTRY Antimicrobial Surveillance Program was
designed to monitor antimicrobial resistance among various
types of infection[2,8,9]. The Program wasiinitiated in early
1997 and today it includes more than 120 medical centersin
North America, South America, Europe, Asia, and Western
Pacific regions. Datagenerated by large multicenter programs
areof great importance especially in devel oping regionssuch
as Latin America, where extensive surveillance studies are
not routinely conducted. We report the antimicrobial
susceptibility of the most frequently isolated Gram-positive
cocci inthe Brazilian hospital sthat participated inthe SENTRY
Program in the 2005-2008 period.

Material and M ethods

In Brazil, four ingtitutions participate in the SENTRY
Program: Hospital S&o Paulo/ UNIFESP, Sdo Paulo, SP(A.C.
Gales, A.C. Pignatari and S. Andrade), Hospital de Clinicasde
Porto Alegre, Porto Alegre, RS (A. Barth), Hospital de Base
do Distrito Federal, Brasilia, DF (J. Ribeiro) and L aboratorio
Médico Santa Luzia, Floriandpolis, SC (C. Zoccoli) which
collectsbacterial isolatesfrom 4 regional smaller public and/
or private hospitals (40 to 240 beds).
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Each institution collects approximately 500 consecutive,
non-duplicate bacterial isolates every year. All isolates are
identified at the participating institution by routine
methodologiesin use at each laboratory. Upon receipt at the
central monitor (JMI Laboratories, North Liberty, |A, USA),
isolates were subcultured to ensure viability and purity.
Confirmation of speciesidentification was performed with the
Vitek system (bioMérieux Vitek, S Louis, MO) or conventional
methods, as required.

A total of 3,907 Gram-positive bacteria collected between
January 2005 and September 2008, were analyzed in the present
study. The organismswere consecutively collected according
to thetype of infections, which included mainly bloodstream
infections (57% of strains), skin and skin structure infections
(17%) and pneumonia in hospitalized patients (10%). The
Gram-negative organismswere analyzed separately and results
reported in another publication [9]. The organism collection
evaluated in this study included S. aureus (2,218 strains),
CoNS (812 strains), Enterococcus spp. (754 strains), -
haemolytic streptococci (99 strains) and viridians group
streptococci (24 strains).

Antimicrobial susceptibility testing was performed by the
broth microdilution method, following recommendations of
the Clinical and Laboratory Standards Institute [10].
Antimicrobial powders were obtained from the respective
manufacturers and microdilution plates were prepared by
TREK Diagnostics (Cleveland, OH, USA). Susceptibility
results were interpreted according to CL SI document M 100-
S18[11]. Quality control was performed by testing S. aureus
ATCC 29213, E. faecalis ATCC 29212 and Sreptococcus
pneumoniaeATCC 49619.

Results

Approximately 60% of isolates evaluated in the present
study were from bloodstream infections and the frequency of
occurrence of organisms isolated from this type of infection
issummarizedin Figure 1. S aureus (20.2% of total) wasthe
most common cause of bloodstream infection, followed by
CoNS(14.5%). Enterococcus spp. ranked 8" and wasisol ated
from 5.0% of bloodstream infection cases. S. aureuswas also
the most common cause of SSSI (28.1%; Figure 2) and was
isolated from 24.9% of patients with pneumonia (Figure 3).
Enterococcus spp. was responsible for 4.5% of SSSI cases
(Figure?2).

In general, 31.0% of S. aureus strains were resistant to
oxacillin(MRSA) and thevast mgjority of MRSA strainswere
also resistant to clindamycin, ciprofloxacin and levofloxacin
(Table ). Furthermore, 68.1% of MRSA strainswereresi stant
to trimethoprim/sulfamethoxazole. Daptomycin and
vancomycin were active against al S. aureus strains tested
(100.0% susceptible). Linezolid was also very active against
S aureuswith only one strain being non-susceptible (MIC, 8
ug/mL) to thisantimicrobial. Daptomycin (MIC,, 0.25 ug/mL
and MIC,, 0.5 ug/mL) was four- to eight-fold more potent
than vancomycin (MIC,,and MIC, of 1 ug/mL) and linezolid

Figure 1. Frequency of occurrence of pathogens causing
bloodstream infections in Brazilian hospitals (3,807 strains;
2005-2008).
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Figure?2. Frequency of occurrence of pathogens causing skin
and soft tissue infections in Brazilian hospitals (605 strains;

2005-2008).
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Figure 3. Frequency of occurrence of pathogensisolated from
patients hospitalized with pneumonia in Brazilian hospitals
(875 trains; 2005-2008).
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Table 1. Antimicrobial susceptibility of staphylococci isolated in Brazilian hospital s (2005-2008).

Organism (no. tested)/ MIC (ug/mL) % susceptible? % resistant?

Antimicrobial agent 50% 90%

MSSA (1,531)
Erythromycin <0.25 >2 86.2 130
Clindamycin <0.25 <0.25 9.1 17
Ciprofloxacin 025 05 %52 22
Levofloxacin <05 <05 97.8 20
Tetracycline <L >8 839 145
TMP/SMX¢ <05 <05 986 14
Linezolid 2 2 1000 b
Vancomycin 1 1 1000 00
Daptomycin 025 05 1000 -

MRSA (687)
Erythromycin >2 >2 6.0 A0
Clindamycin >2 >2 112 879
Ciprofloxacin >4 >4 76 914
Levofloxacin 4 >4 86 0.2
Tetracycline < >8 52.8 46.7
TMP/SMX¢ >2 >2 319 681
Linezolid 1 2 9.9 -
Vancomycin 1 1 1000 00
Daptomycin 05 05 1000 -

All S aureus(2,218)
Oxadillin 05 >2 69.0 310
Erythromycin <025 >2 613 331
Clindamycin <0.25 >2 70.7 284
Ciprofloxacin 05 >4 68.1 299
Levofloxacin <05 >4 702 2.3
Tetracycline <L >8 74.3 245
TMP/SMX¢ <05 >2 779 21
Linezolid 1 2 >999 -
Vancomycin 1 1 1000 00
Daptomycin 025 05 1000 -

CoNS(812)
Oxadillin >2 >2 213 787
Erythromycin >2 >2 3H4 69.3
Clindamycin >2 >2 474 509
Ciprofloxacin 4 >4 22 55.7
Levofloxacin 2 >4 435 46.0
Tetracycline < >8 828 160
TMP/SMX¢ 2 >2 503 297
Linezolid 1 1 0.8 -
Vancomycin 1 2 1000 00
Daptomycin 0.25 05 99.8 -

a. According to CLSI breakpoints [11]; b. - = no breakpoint has been established by the CLSI or USA-FDA; c. TMP/SMX = trimethoprim/

sulfamethoxazole.

(MIC,, Lug/mL and MIC,,
aureus (Table1).

Almost 80% of CoNS strains were resistant to oxacillin.
This organism showed high rates of resistance to most
antimicrobial agentstested (Table 1). Vancomycin (MIC,, 1
ug/mL andMIC,, 2ug/mL) wasactiveagaingt all CoNSstrain
at the susceptible breakpoint whiletwo strains (0.2%) showed

2nug/mL) whentested against S

decreased susceptibility to daptomycin (MIC of 2 ug/mL, one
doubling dilution above the susceptible breakpoint) and two
other strainsshowed highlevel of resistanceto linezolid (MIC,
>8ug/mL).

Approximately 83% of enterococci were E. faecalis and
7.7% showed vancomycin resistance (Table 2). Daptomycin
(MIC,,andMIC, of 1ug/mL) wasactiveagaingt al E. faecalis
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strains (100.0% susceptible) whilelinezolid (MIC,, 1 ug/mL
and MIC,,, 2 ug/mL) was active against 99.8%, ampicillin
(MIC,,, < 1 ug/mL and MIC,, 4 ug/mL) was active against
98.9% and teicoplanin (MIC,, and MIC,, of < 2 ug/mL)
inhibited 92.3% of strains at the susceptible breakpoint.

Vancomycin resistance increased from 4.4% in 2005 to
12.2% in 2008 among E. faecalis and 94% of vancomycin-
resistant strains (46 of 49) wereisolated in one medical center.
On this particular medical center, vancomycin resistance
increased from 30.4% in 2005 to 50.0% in 2008 among E.
faecalis. All vancomycin-resistant E. faecalis strains were
susceptible to daptomycin and linezolid, and 95.9% were
susceptible to ampicillin. Daptomycin was the most potent
agent tested against vancomycin-resistant E. faecalis (MIC,
andMIC, of 1ug/mL; Table2).

Among E. faeciumstrains, 65.7% of strainswere resi stant
to vancomycin (Table 2). Again, the vast majority of
vancomycin-resistant strains (47 of 59; 80%) were from one
medical center. Vancomycin-resistant E. faecium was not
observedinany medical center in 2005 and in only one medical
center in 2006 (at arate of 74.2%) and 2007 (68.4%). In 2008
vancomycin-resistant E. faeciumemerged in asecond medical
center and both medical centershad high rates of vancomycin-
resistance among E. faeciumstrains (64.7 and 78.6%; datanot
shown). Only daptomycin was active against all vancomycin-
resistant strains. Linezolid was also very active against
vancomycin-resistant E. faecium (98.5% susceptible), while
quinupristin/dalfopristin was active against 92.5% of strains.
Although high-level streptomycin resistance was observed
in94.0% of vancomycin-resistant E. faeciumstrains, only 9.0%
showed high-level resistance to gentamicin. In contrast,
streptomycin resistance was observed in 16.3% of
vancomycin-resistant E. faecalisstrains, while 63.5% of these
strains showed high-level resistance to gentamicin (Table 2).

When all enterococci strains are analyzed together,
daptomycin was the most active antimicrobial (100.0%
susceptible), followed by linezolid (99.9% susceptible),
ampicillin (87.4%) and vancomycin (84.6%). Although
ampicillinand vancomycin showed reasonabl e activity against
enterococci in general (84.6%-87.4% susceptible), these
compounds showed limited activity against E. faecium (15.7
and 34.3% susceptible respectively; Table 2).

Among viridans group streptococci, 87.5 and 91.7% were
susceptible to penicillin and ceftriaxone respectively, while
daptomycin (MIC_, 0.12 pg/mL and MIC,, 0.5 ug/mL),
levofloxacin(MIC,,,<0.5ug/mL andMIC,, 1ug/mL), linezolid
(MIC,, and MIC,, of 1 ug/mL) and vancomycin (MIC_ and
MIC,, of 0.5ug/mL) wereactiveagaingt al strainstested (100%
susceptible; Table 3). B-haemolytic streptococci exhibited high
rates of susceptibility to all antimicrobial agentstested, except
tetracycline (27.3% susceptible) and erythromycin (92.3%
susceptible; Table 3).

Table 4 shows the comparison of the in vitro potency of
the most active compounds, vancomycin linezolid and
daptomycin, tested against staphylococci and enterococci.

Daptomycinwasgeneraly four-fold more potent than linezolid
and vancomycin against staphylococci (S. aureusand CoNS).
All S aureusand 99.8% of CoNSwereinhibited at daptomycin
MIC of 1 pg/mL or less. Daptomycin and linezolid showed
similar invitro activity against enterococci whilevancomycin
exhibited morelimited in vitro activity against thisorganism,
especialy E. faecium(only 34.3% susceptible). MRSA strains
exhibited daptomycin MIC valuesdlightly higher (MIC,, 0.5
ug/mL) than MSSA strains (MIC,, 0.25 ug/mL; Table 5). In
contrast, vancomycin-susceptible and -resistant enterococci
showed similar susceptibility to vancomycin (Table5). CONS
(MIC,,, 0.25ug/mL ), aswell asviridansgroup and 3-haemolytic
streptococci (MIC_, < 0.12 pg/mL) showed very low
daptomycin MIC values(Tableb).

Discussion

Thehigh prevalence of MRSA in some Brazilian hospitals
is a concern because these isolates are often resistant to
multiple antimicrobial agents. The overall MRSA rate in the
present study was 31.0%, which iscomparabl e to that reported
inpreviousstudies[2]. However, MRSA ratesmay vary greatly
among hospitals or even among units of a hospital. The
emergence of MRSA islargely dueto dissemination of clonal
strains, and temporary hospital outbreaksaretypicaly dueto
cross-transmission between patients of these strains.
Furthermore, adirect correlation between antimicrobial usage
and resistant rates has been difficult to establish due to a
high number of variablesinvolved[12,13].

Vancomycin-resistant S. aureus (VRSA) is a serious
concern, but only very few isolates have been reported, all
fromthe USA and most of them from the state of Michigan. In
contrast, there are many reports of vancomycin-intermediate
S aureus (VISA), especially after the reduction of the CLS
vancomycin-susceptible breakpoint from 4 to 2 pg/mL [14].
Interestingly, we did not observe any S. aureusisolate with a
vancomycin-intermediate MIC value (4 ug/mL) in the present
study.

Another interesting finding of this study was the
documented linezolid resistance (one strainwith M1C of 8 ug/
mL) and quinupristin/dalfopristin resistance (two strainswith
MIC of 2 ug/mL [intermediate] and onestrainwithMIC >2 ug/
mL) among S. aureus. Although linezolid-resistant S. aureus
has been previously reported from Brazil [15], it remains
extremely rare in the Brazilian hospitals monitored by the
SENTRY Program. Acquired quinupristin/dalfopristin
resistance wasreported in E. faeciumfrom Brazilian hospitals
before this antimicrobial became availablefor clinical usein
this country [16]. The emergence and dissemination of this
resistance phenotype may be related to the clinical use of
natural streptogramin mixtures such as pristiniamycin and
synergistin, orally and topically since the 1960s.

S. aureus was the most common Gram-positive organism
recovered from bloodstream infections (20.2% of cases) and
SSSI (28.1%), and the second most common from patients
with pneumonia (24.9%). Furthermore, 31.0% of strainswere
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Table2. Antimicrobial susceptibility of enterococci isolated in Brazilian hospitals (2005-2008).

Organism (no. tested)/ MIC (ug/mL) % susceptible? % resistant?
Antimicrobial agent 50% 90%
E. faecalis
Vancomycin-susceptible. (576)
Ampicillin <1 4 0.1 00
Levofloxacin 1 >4 674 3L6
Gentamicin (HL)® <500 >100 743 57
Streptomycin (HL) <1000 >200 74.0 260
Linezoalid 1 2 0.8 02
Teicoplanin < < 1000 00
Daptomycin 1 1 1000 b
Vancomycin-resistant (49)
Ampicillin 2 8 959 41
Levofloxacin >4 >4 41 959
Gentamicin (HL) >1000 >1000 265 635
Streptomycin (HL) <1000 >2000 837 163
Linezolid 1 2 1000 00
Teicoplanin >16 >16 20 9.0
Daptomycin 05 1 1000 -
All E. faecalis(625)
Ampicillin <1 4 99 11
Levofloxacin 1 >4 624 36.6
Gentamicin (HL) <500 >1000 706 24
Streptomycin (HL) <1000 >2000 747 253
Linezolid 1 2 0.8 02
Teicoplanin <2 <2 23 7.7
Vancomycin 2 2 22 1.7
Daptomycin 1 1 1000 -
E. faecium
Vancomycin-susc. (35)
Ampicillin >16 >16 a7 523
Levofloxacin 4 >4 486 429
Gentamicin (HL) <500 >1000 829 171
Streptomycin (HL) <1000 >2000 %3 457
Quinupristin/dafopristin 1 >2 571 200
Linezolid 1 2 1000 00
Teicoplanin < <« 1000 00
Daptomycin 2 4 1000 -
Vancomycin-resistant (67)
Ampicillin >16 >16 00 1000
Levofloxacin >4 >4 00 B5
Gentamicin (HL) <500 <500 910 90
Streptomycin (HL) >2000 >2000 6.0 4.0
Quinupristin/dalfopristin 1 1 R5 30
Linezolid 1 2 B5 15
Teicoplanin >16 >16 00 9B5
Daptomycin 2 2 1000 0
All E. faecium(102)
Ampicillin >16 >16 157 &3
Levofloxacin >4 >4 16.7 7904
Gentamicin (HL) <500 >1000 882 118
Streptomycin (HL) >1000 >1000 26 T4
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Quinupristin/dalfopristin 1 2 804 88
Linezolid 1 2 9.0 10
Teicoplanin >16 >16 43 64.7
Vancomycin >16 >16 A3 65.7
Daptomycin 2 2 1000 -
All enterococci (754)¢

Ampicillin <1 >16 874 126
Levofloxacin 2 >4 56.6 419
Gentamicin(HL) <500 >1000 733 26.7
Streptomycin (HL) <1000 >2000 67.9 321
Quinupristin/dalfopristin >2 >2 123 80.8
Linezolid 1 2 9.9 01
Teicoplanin < >16 84.6 153
Vancomycin 2 >16 84.3 154
Daptomycin 1 1 100.0 -

a. According to CLSI breakpoints [11]; b.- = no breakpoint has been established by the CLSI or USA-FDA; c. HL = high level resistance; d. Includes
E. faecalis (625), E. faecium (102), E. avium (9), E. gallinarum (4), E. hirae (2), E. durans (1) and Enterococcus spp. (11).

Table 3. Antimicrobial susceptibility of streptococci isolated in Brazilian hospital s (2005-2008).

Organism (no. tested)/ MIC (ug/mL) % susceptible % resistant

Antimicrobial agent 50% 90%

Viridans group streptococci (24)
Penicillin 003 025 875 42
Ceftriaxone <025 05 917 83
Erythromycin <025 2 625 375
Clindamycin <025 <025 9%5.8 42
Levofloxacin <05 1 1000 00
Tetracycline <2 >8 833 16.7
Linezolid 1 1 1000 b
Vancomycin 05 05 1000 00
Daptomycin 012 05 1000 -

[3-haemolytic streptococci (99)
Penicillin 0.03 0.06 1000 00
Ceftriaxone 0.25 0.25 1000 00
Erythromycin <025 <025 929 71
Clindamycin <025 <025 98.0 20
Levofloxacin <025 1 100.0 00
Tetracycline >8 >8 273 727
Trimethoprim/sulfa <05 =05 9.0 10
Linezolid 1 1 1000 -
Vancomycin 05 05 1000 00
Daptomycin 0.12 0.25 1000 -

a. According to CLSI breakpoints [11]; b. - = no breakpoint has been established by the CLSI or USA-FDA.

resistant to oxacillin. Thisfinding emphasizestheimportance
of theinclusion of ananti-MRSA drugintheinitia antimicrobial
regimenfor theseinfections[18,19]. Threeantimicrobial agents
exhibited excellent potency and spectrum against MRSA and
staphylococci in general: vancomycin, linezolid and
daptomycin (Table 1). Vancomycin has been the standard
antimicrobial therapy for serious MRSA infections since the
early 1980s, when MRSA emerged asasignificant nosocomial
pathogen in the USA [20]. However, vancomycin has
demonstrated slower in vitro bactericidal activity and clinical

responses compared with antistaphylococcal beta-lactams. A
reduction of efficacy of vancomycin against vancomycin-
susceptible MRSA strains with elevated vancomycin MIC
values (1-2 ug/mL) has also been extensively reported [14].
Furthermore, poor clinical response may a so berelated to the
lack of bactericidal activity, which has been reported in
approximately 20% of MRSA strains[21-24].

Linezolid also showed excellent anti-staphylococci
spectrum, but this agent is predominantly bacteriostatic and
has not been recommended for the treatment of some serious
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Table 4. Comparison of the in vitro potency of the most active compounds tested against Gram-positive pathogens.

Organism (no.tested)/ No. of isolates(cumulative% ) inhibited at M1 C (ug/mL) of:

Antimicrobial agent ~ <0.12 0.25 0.5 1 2 4 8 16 >
S aureus(2,218)
Vancomycin 1(0.1) 2(0.1) 203(134) 1,867(975) 55(100.0)
Linezolid 0(0.0) 1(0.2) 55(2.5) 1133(536) 1,02899.9 0999 1(1000) *
Daptomycin 51(23) 1403(65.6) 732(986) 32(100.0) b
CoNS(812)
Vancomycin 1(0.1) 50.7) 66(8.9) 444(36.6) 290(99.3) 6(100.0)
Linezolid 3(04) 409 209(26.6) 569(%.7) 25(99.9) 0(99.8) 0P8 * 2(100.0)
Daptomycin 65(80) 432(612) 282(959) 31N 2(100.0) b
Enterococcus spp. (754)
Vancomycin 0(0.0) 1(0.2) 33(5.2) 308(46.0) 283(83.6) 6(844) 2(846) 0(84.6) 116(100.0)
Linezolid 0(0.0) 0(0.0) 15(2.0) 411(56.5) 326(99.7) 0997 14P9 °* 1(100.0)
Daptomycin 6(0.8) 12(24) 305(428) 322(85.5) 100(98.8) 9(100.0) b

a. Greater than the highest concentration tested for this compound; b. Concentration not tested for this compound.

Table5. Antimicrobial activity of daptomycin tested against Gram-positive organisms collected in Brazilian hospitals.

Organism (no. tested)/

No. of isolates(cumulative %) inhibited at daptomycin M1C (ug/mL ) of:

Antimicrobial agent <0.12 0.25 0.5 1 2 4
S aureus(2,218) 51(2.3) 1403(65.6)  732(98.6) 32(200.0) - -
MSSA (1,531) 41(2.7) 1211(81.8) 262(98.9) 17(100.0) - -
MRSA (687) 10(15) 192(29.4) 470(97.8) 15(100.0) - -
Enterococci spp. (754) 6(0.8) 12(2.4) 305(42.8) 322(855) 100(98.8) 9(100.0)
E. faecalis
Vancomycin-susceptible(576) 5(0.9) 721 268(48.6) 261(93.9) 34(99.8) 1(100.0)
Vancomycin-resistant (49) 0(0.0) 4(8.6) 21(51.0) 21(93.9) 2(98.0) 1(100.0)
E. faecium
Vancomycin-susceptible. (35) 0(0.0) 0(0.0) 2(5.7) 5(20.0) 23(85.7) 5(100.0)
Vancomycin-resistant (67) 0(0.0) 0(0.0) 2(30) 29(46.3) 36(100.0) -
Coagul ase-negative staphylococci (812)  65(8.0) 432(61.2) 282(9%5.9) 31(99.8) 2(100.0) -
Viridans group streptococci (24) 14(58.3) 2(66.7) 7(95.9) 1(100.0) - -
B-haemolytic streptococci (99) 69(69.7) 27(97.0) 3(100.0) - - -

infections, especialy those in immunosuppressed patients
[25]. Although the clinical importance of bactericidal activity
in the treatment of most infections remains controversial,
antimicrobial treatmentsthat provide bactericidal therapy have
been demonstrated to be superior to bacteriostatic regimens
inthetreatment of S aureusbacteremia/sepsisand alsointhe
treatment of systemic infections in immunosuppressed
patients[26,27].

Although vancomycin resistance in enterococci is
definitely increasing in the Brazilian hospitalsparticipating in
the SENTRY Program, the results of this and other studies
indicate that this increase is medical center specific and
probably related to clonal dissemination of resistant clones
[6,28,29]. In Brazil, acquired vancomycin resitance among
enterococci wasinitially reportedin E. faecium. However, more
recently E. faecalis became the predominant vancomycin-
resistant Enterococcus species in Brazilian hospitals. The
clonality of VRE hasbeen evaluated in medical center (048) in
a previously published study which found two predominant

clones among vancomycin-resistant E. faecalisand agreater
clonal variability among vancomycin-resistant E. faecium
isolated in the intensive care units of that hospital [30].

The prevalence of vancomycin-resistant E. faecalis has
increased continuously, but is essentially restrict to one
medical center (048). Regarding E. faecium, the results of
this study showed that the prevalence of infections caused
by E. faecium in general (vancomycin-susceptible or -
resistant) remained very low until vancomycin-resistant E.
faeciumemerged. E. faeciumrepresented only 1.7 and 5.3%
of enterococca strainsin medical centerswhere vancomycin-
resistant E. faecium was not observed, and only 3.6% in
center 101 in the 2005-2007 period (vancomycin-resistant E.
faeciumemerged in 2008 in thismedical center). In contrast,
E. faecium represented 35.5% of enterococcal strains
collected in medical center 048 in the period of this study
and 27.4% of enterococcal strainsisolated in medical center
101 in 2008. In summary, the occurrence of E. faecium
infectionsincreased drastically when vancomycin-resi stant
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E. faeciumemerged and the majority of E. faeciuminfections
are due to vancomycin-resistant strains.

Only two compounds showed acceptable activity against
enterococci, those being daptomycin and linezolid. Linezolid
had potent in vitro activity against vancomycin-resistant E.
faecalis and E. faecium, aswell as good therapeutic efficacy
for VRE bacteremia in mice [25]. However, as previously
discussed, linezolid has some limitations due to its
predominantly bacteriostatic activity [25].

In general, daptomycin demonstrated excellent in vitro
activity against recent clinical isolates of Gram-positive
species (3,907 isolates). Daptomycin is a novel lipopeptide
with potent invitro activity against Gram-positive cocci [31-
35]. Daptomycin has a unique mechanism of action and has
demonstrated a rapid bactericidal activity against a wide
spectrum of Gram-positive organisms, including multidrug-
resistant (MDR) strains of staphylococci, enterococci and
streptococci [36]. Furthermore, daptomycin monotherapy was
shown to be superior to vancomycin monotherapy in the
treatment of experimental endocarditis due to methicillin
(oxacillin)-resistant S. aureus (MRSA)[26]. This agent was
approved by the USA Food and Drug Administration (USA-
FDA) and by the European MedicineAgency for thetreatment
of complicated SSSI using adose of 4 mg/kg every 24 hours
and S. aureus bacteremia, including right-sided endocarditis,
at anincreased dose of 6 mg/kg every 24 hours[31,37].

Although vancomycin resistanceratesin Brazil appearsto
be relatively low compared to those reported in the USA [7],
VRE has emerged and rapidly disseminated in some medical
centers. Furthermore, theresults of the present study confirmed
previous reports by showing that daptomycin is active against
many MDR Gram-positive strains and that vancomycin
resistance does not significantly affect itsin vitro activity.
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