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Gram-positivecocd areimportant causesof both nosocomial and community-acquired infections,
and antimicr obial r esstanceamong these pathogenshasbecomean impor tant problem wor Idwide.
Sinceresganceamongtheseor ganismscan vary substantially by geogr aphiclocation, weconducted
amulticenter surveillancestudy with isolatesfrom fiveL atin American countries(15medical centers).
Quinuprigin/dalfoprigtin (formerly RP-59500) isanovel streptogramin combination with focused
activity against Gram-positive cocci, many exhibiting emer gingresistance. Thein vitroactivity of
quinupristin/dalfopristin and 12 other antimicrobial agentswer eevaluated against 1,948 strains
including Staphylococcusaureus(747 sr ains), coagulase-negativestaphylococci (CoNS; 446 &rains),
enterococci (429 strains), and various Streptococcus $pp. (326 strains). Oxacillin resistance was
observedin 41% of S.aureus(MIC, <2ug/ml or >13mm) and 40% of CoONS(MIC, <0.25ug/ml or
>18mm). Vancomycin, teicoplanin, and quinuprigtin/dalfoprigtin (MIC,, 0.25- 1 pg/ml) remained
effectiveagaing all Srains, but cr ossresstancewashigh amongother tested drugs Thequinuprigtin/
dalfopristin MIC, for Streptococcuspneumoniaeand other streptococc wasonly 0.5pg/ml (13% to
28% werepenicillin-resistant; 12% to 22% weremacr olide-r esistant). Enter ococci demonstr ated
variableinhibition by quinuprigtin/dalfopristin depending upon identification and thesusceptibility
tesingmethod usad. Thedemongtrated quinupristin/dalfoprigtin activity againg Enterococcusfaecium
wasconfirmed, but potential speciesidentification error swith variouscommer cial sysemscontinue
toconfusesusceptibility atistics, even though somestrainsof E. faecium confirmed by PCR-based or
other molecular identification techniquesdid havequinuprigtin/dalfoprigin M1Csof >4 ug/mL . Most
important, glycopeptide-resstant enter ococd ar er apidly emergingin L atin America, and quinupristin/
dalfoprigtin appear sactiveagaing many of theseisolatesaswell ashaving potency againgt nearly all
saphylococd and streptococd tested at <2 pug/ml or havingazonediameter of > 16 mm. Comparisons
toGSMART reaultsfrom other continentsshow near ly identical quinuprigtin/dalfoprigtin activity for
each Gram-positivegpeciestested. Theseresultsdefinetheroleof quinupristin/dalfoprigtinin Latin
American medical center sand provideabenchmark for futurein vitrocomparisons.
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Several studieshave shown aprogressiveincrease
inantimicrobia res stanceamong Gram-positivecoca,
especialy inthe United States (U.S.). Vancomycin-
resistant enterococci (VRE) appeared and
disseminated dl over theU.S. intheearly 1990s. Praller
and colleagues [1] in the SENTRY Antimicrobial
Surveillance Program listed avancomycin resistance
rate in bloodstream enterococci at 16% to 18% in
1997, having increased from lessthan 1% in 1989.
However, in spite of the continuing increasein the
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vancomycin resi stance ratesamong enterococci inthe
U.S,, thispathogen hasrarely been describedin Latin
American countries[1-3].

Oxacillinres slanceamong staphylococci hasbeen
achronic probleminmost U.S. and Latin American
tertiary carehospitals. Datafromthe SENTRY Program
has shown that 30% to 50% of Saphylococcusaureus
strains collected in Latin American hospitals were
resistant to oxacillinand most of theanti-staphylococci
drugs available, except the glycopeptides [3, 4].
Fortunately, S. aureus strains with reduced
susceptibility to glycopeptideshave not been reported
in Latin America yet [5]. However, glycopeptide
(teicoplanin) resistance has been reported among
coagul ase-negative staphylococci (CoNS) in Brazil,
especially among S. haemolyticus. Using the
published susceptible breskpoint for oxacillin (= 0.25
pg/mL), resistance to this antimicrobial agent can
reach 75% among CoNS strainsin Latin American
medical centers[6].

Inthe search for therapeutic agentsto treat serious
Gram-paositiveinfections, thestreptogramin combination
of quinuprigtin/dafoprigtin (Synercid®) hasbeenwiddy
studied [7]. In thiswork, we evaluated the in vitro
activity of quinuprisin/ddfoprisinagaing Gram-pogtive
cocci collectedin 15 L atin American medical centers,
aspart of theinternationa surveillance programcalled
Global Synercid® Microbiologic Assessment of
Resistance Trends(GSMART).

Materialsand Methods

Study Design. Fifteen medical centerswererecruited
in South Americato participatein astudy known as
GSMART. Six of these centerswerelocated in Brazil,,
5in Argentina, 2 in Chile, 1 in Ecuador, and 1 in
Venezuela. In Brazil, the medical centers were
distributed among 4 cities including S&o Paulo (3
centers), Rio de Janeiro (1 center), Florianépolis (1
center) and Porto Alegre (1 center). The Argentinean
centers were located in Buenos Aires, San Isidro,
Cordoba, Rosario and Tandil. Both Chilean centers
were in Santiago, and the centers in Ecuador and

Venezuela were located in Quito and Caracas,
respectively. The participantsperformed all invitro
susceptibility testson-sitefor gpproximately 150 Strains
of Gram-positive organismsusing reagentsprovided.

Organisms. Each participating Stewasasked to process
thefollowing Gram-positivebacteria species(150tota
grains): 1) oxacillin-susceptible S aureus (30 strains)
and oxacillin-resistant S. aureus (20 strains); 2)
oxacillin-susceptible CoNs (15 strains) and oxacillin-
resistant CoNs (20 strains); 3) Enterococcusfaecalis
(10 strains) and Enterococcus faecium (30 strains),
or 40 strains of enterococci that werenot identified to
the specieslevel; and 4) 20 strains of Streptococcus
pneumoniaeand 5 strainsof other streptococci which
could include viridans gr. and B-haemolytic
streptococci . Various demographic information was
collected including body siteof infection, hospital unit/
sarvice, and date of culture. All strainswere collected
from patient infectionsin 1998, and thefirst trimester
of 1999. Clinical specimensincluded blood, cerebral
spinal fluid, skin and skin structure, bone, intra-
abdominal infections, and lower and upper respiratory
tract samples.

Susceptibility testing methods. Isolates of
Streptococcus spp. were tested by using Etest (AB
BIODISK, Solna, Sweden). All other organismswere
tested by using either broth microdilution (Brazilian
centers) or disk diffusion (al other participants). Broth
microdilution trays were manufactured by Dade/
Microscan (Sacramento, CA, US). Susceptibility tests
were performed following the procedures described
by the National Committeefor Clinical Laboratory
Standards(NCCLYS) [§].

Antimicrobial Agents: S pneumoniae, 3-haemolytic
and viridans gr. streptococci were tested against
penicillin, cefotaxime, erythromycin, vancomycin,
teicoplanin, and quinupristin/dafopritin. S aureusand
CoNSweretested againgt erythromycin, clindamycin,
cefazolin, cefotaxime, vancomycin, teicoplanin,
ciprofloxacin, chloramphenicol, doxycycline and
quinupridin/ddfoprigin. Ampicillinand gentamicinwere
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added for those partici pantsthat used commercid broth
microdilutiontrays. Enterococci weretested against
ampicillin, vancomycin, teicoplanin, ciprofloxacin,
chloramphenicol, doxycycline, and quinupristin/
dafopridin.

Subcultures of organismsexhibitingaMIC of >1
pg/mL or aninhibition zone diameter of <19 mmfor
quinupristin/dalfopristin were forwarded to the
microbiology monitoring Stesat theFederd Univeraity
of S&o Paulo (S&o Paulo, Brazil) and the University of
lowa(lowaCity, 1A, US) for further characterization.
| dentification to specieslevel and susceptibility testing
wererepeated, and the database was corrected when
necessary. The susceptibility testing results were
recorded asaMIC (ug/mL) or zone diameter (mm)
and then interpreted by NCCLS [8, 9] susceptible
criteriaasfollows:. for S. pneumoniae, quinupristin/
dalfoprigtinat< 1 pug/mL or =19 mm, erythromycin a
<0.25pg/mL or =23 mm, vancomycin at < 4 pg/mL
or = 15 mm (staphylococci) or > 17mm (enterococci),
teicoplaninat <8 ug/mL or = 14 mm, ciprofloxacin at
<1pg/mL or =21 mm, oxacillinat<2pug/mL or>13
mm (including CoNS) [10], clindamycinat < 0.5 pug/
mL or = 21 mm, doxycyclineat < 4 pg/mL or > 16
mm, ampicillin at < 8 pg/mL or = 17 mm,
chloramphenicol at <8 ug/mL or = 18 mm, and all
tested cephal osporins (staphylococci only) at < 8 ug/
mL or = 18 mm for cefazolin and cefuroxime, or at >
23mmfor cefotaxime.

Only datasetswith acceptablequality control results
were analyzed [8]. Quality control monitoring was
performed at the Federal University of Sdo Paulo and
a theUniverdty of lowa Thequdity control organisms
were: S. aureus ATCC 25923 (disk diffusion) or
ATCC 29213 (Etest and broth microdilution), and E.
faecalisATCC 29212.

Pulsed-field gel electrophoresis (PEGE). PFGE of
chromosomal DNA was performed on E. faecium
strainsresistant to vancomycin and/or quinupristin/
dalfopristin, as described by Pfaller, et al. [11].
Restriction digestion of chromosomal DNA was
performed with Smal and the resultant restriction
fragmentswereresolvedina1% agarose gel witha

CHEF-DR Il system (Bio-Rad Laboratories,
Richmond, CA, US). Thepulsedtimeranged from5s
to30sover 23 hsat 13° Cand 6 V/cm. PFGE patterns
wereconsideredidentical if they shared every band,
smilar if they differed from oneancother by only 1t0 3
bands, and different if they differed by 4 or morebands.

Results

Table 1 presents the Etest results (MICs) for
quinuprigtin/dafopristinand 5 other antimicrobia agents
tested against 244 pneumococci and 82 other
streptococcal strains. The quinupristin/dalfopristin
MIC,, was 1 pug/mL for both groups, and all
sreptococcd srainstested were considered susceptible
(MIC, <1 pg/mL). Twenty-eight percent of the S,
pneumoni ae strainswere non-susceptibleto penicillin
(MIC, >0.06 pg/ml), while 12 strains (5%) harbored
high-level resstance (MIC, >2ug/mL). Resistanceto
cefotaximewas detected in 10% of the S pneumoniae
(MIC,,, 0.5 pg/mL) strains and 7% of the other
streptococcal species strains, while resistance to
erythromycin was much higher (12% among
pneumoccci and 22% among other streptococcal
species). All streptococcal isolateswere susceptible
tovancomycin (MIC,, 0.5ug/mL t0 0.75 ug/mL).

The results of testing 747 S. aureus strains are
summarized in Table 2. Two test methods were used
andtheresultsareindexed by the oxacillin susceptibility
category. | solatesfromthe Brazilian centersweretested
by broth microdilution while isolates from other
countrieswereevaluated by thedisk diffusion method.
The oxacillin-susceptible S aureus (OSSA) strains
weresusceptibleto mogt antimicrobid agentsevauated,
although some degree of resistance was detected for
erythromycin (12% to 14% resistance). In contrast,
oxadillin-resstant S aureus(ORSA) showed highrates
of resistance to most antimicrobial agents evaluated.
Only quinupristin/dafopristin (MIC,,, 0.5 pg/mL,
100% susceptibility), vancomycin (MIC,,, 1 ug/mL,
100% susceptibility), and teicoplanin (MIC,,, 0.5 ug/
mL., 97% to 100% susceptibility) showed reasonable
activity against thispathogen (Table 2).
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Tablel1. Antimicrobia activity of quinupristin-dafopristinand 5 other compoundstested against 326 streptococc
drainsisolatedinLatin America

Organisms(no. tested) Antimicrobial MIC (ug/mL) % susceptible
Agents 50% 90% (breakpoint)
S. pneumoniae
(244) Quinuprigtir/Dafoprigin 0.5 1.0 100 (<1.0pg/mL)
Penidllin 0.016 0.75 72 (<0.06 pg/mL)
Cefotaxime 0.032 05 90 (<0.5ug/mL)
Erythromycin 0.064 0.75 88 (<0.25ug/mL)
Vancomycin 0.25 0.5 100 (<1pg/mL)
Teicoplanin 0.032 0.125 -2
Other streptococci
(82) Quinuprigtir/Dafoprigin 0.5 1.0 100 (<1.0pg/mL)
Penidllin 0.016 0.38 87 (0.12pug/mL)
Cefotaxime 0.047 0.5 93 (<0.5ug/mL)
Erythromycin 0.094 2.0 78 (<0.25ug/mL)
Vancomycin 0.25 0.75 100 (<1lpg/mL)
Teicoplanin 0.06 0.25 -2

a. All pneumococci inhibited at < 0.5 ug/mL and al streptococci inhibited at < 2.0 pg/mL.

Figurel.

www.infecto.org.br/bjid.htm



BJID 2001, 5 (February) Antimicrobial Susceptibility of Quinupristin/Dalfopristin 25

Table2. Antimicrobial activity of quinupristin-dalfopristin and 11 other compoundstested against 747 S aureus
grainsisolatedin Latin America

Organisms Antimicrobial MIC (mg/mL) % susceptible/resistant (n) by:
(no. tested) Agents 50% 90% Brothmicrodilution  Disk diffusion
S. aureus
Oxacillin-susceptible (n=178) (n=260)
(438) Quinupridin/ 0.25 0.25 100/ O 100/ O
Dalfopristin’
Erythromycin 0.12 >16 84/ 12 76/ 14
Clindamyadin 0.12 0.25 97/ 2 92/ 4
Ampidllin 4 >16 69/ 30 NT
Cefazolin 0.25 0.5 100/ O 100/ O
Cefotaxime 0.5 1 100/ O 100/ O
Vancomycin 0.5 1 100/ O 100/ O
Tecoplanin 0.25 05 100/ O 100/ O
Ciprofloxacin 0.12 1 97/ 0 92/ 2
Gentamicin 0.25 2 93/ 0 NT
Chloramphenicol 4 8 91/ 4 94/ 4
Doxycydine 2 4 9%/ 0 97/ 2
Oxadillin-resstant (n=144) (n=165)
(309) Quinupridin/ 0.25 0.5 100/ O 100/ O
Dalfopristina
Erythromycin >16 >16 0/100 8/ 91
Clindamyain >16 >16 5/ 95 1/ 89
Ampidllin >16 >16 0/100 0/100
Cefazalin >16 >16 0/100 0/100
Cefotaxime . >32 >32 0/100 0/100
Vancomycin 05 1 100/ O 100/ O
Tecoplanin 05 05 100/ O 97/ O
Ciprofloxacin 2 2 4/ 82 13/ 84
Gentamiain >8 >8 4/ 82 NT
Chloramphenicol >16 >16 22/ 72 54/ 44
Doxycydine 8 >8 40/ 10 51/ 26

aQuinupristin/Dalfopristin susceptibility defined asMIC, < 1 mg/mL or > 19mm([8, 9.
b Only 1 strainwith aMIC of 4.0 mg/mL.
NT: Not tested.
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Table3. Antimicrobia activity of quinupristin-dalfopristin and 11 other compoundstested agai nst 446 coagul ase-
negative staphylococci (CoNS) strainsisolatedin Latin America

Organisms Antimicrobial MIC (mg/mL) % susceptible/resistant (n) by:
(no. tested) Agents 50% 90% BrothMicrodilution Disk Diffusion
CoNS
Oxadillin-susceptible (n=52) (n=119)
(171’ Quinupristinb/ 0.12 0.25 100/ O 100/ O
Ddfoprigin
Erythromycin 0.12 16 69/ 25 62/ 31
Clindamycin 0.12 0.5 92/ 4 91/ 5
Ampidllin 1 16 89/ 10 NT
Cefazalin 0.25 05 100/ O 100/ O
Cefotaxime 0.5 1 100/ O 100/ O
Vancomycain 0.5 1 100/ O 100/ O
Teicoplanin 0.5 1 100/ O 100/ O
Ciprofloxacin 0.12 0.5 92/ O 91/ 6
Gentamicin 0.12 0.5 94/ 4 NT
Chloramphenicol 4 8 92/ 6 94/ 5
Doxycydine 2 8 89/ 2 88/ 9
Oxadillin-resgtant (n=102) (n=173)
(275) Quinupristirz)/ 0.25 1 99/ 0° 100/ O
Ddfoprigin
Erythromycin >16 >16 271 72 29/ 68
Clindamyan >16 >16 32/ 66 42/ 52
Ampidllin >16 >16 0/100 NT
Cefazalin >16 >16 0/100 0/100
Cefotaxime ; >32 >32 0/100 0/100
Vancomycin 1 2 100/ O 100/ O
Teicoplanin® 1 2 100/ 0 9/ 0
Ciprofloxacin 2 2 28/ 58 49/ 45
Gentamicin 8 >8 24/ 51 NT
Chloramphenicol 16 >16 37/ 51 54/ 42
Doxycydine 2 4 89/ 2 66/ 27

aOxacillin susceptibility was defined asMIC < 0.25 ug/mL or > 18 mm[8,9].
b Quinupristin/dalfopristin susceptibility was defined asMIC <1 pg/mL or >19mm (8, 9].
COnestrainwithaMIC of 2 ug/mL.

d OnestrainwithaMIC of 4pug/mL.
€OnestrainwithaMIC of 8 ug/mL
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Table4. Antimicrobia activity of quinupristin-dalfopristinand 6 other compoundstested against 429 enterococci
grainsisolatedin Latin America

Organisms Antimicrobial MIC (pg/mL) % susceptible/resistant (n) by?
(no. tested) Agents 50% 90% BrothMicrodilution Disk Diffusion
E. faecium
Vancomycin- (n=49) (n=45)
susceptible (94) Quinuprigin/ 0.5 2 80/ 2 %/ 2
Ddfopridin
Ampidllin 05 16 84/ 16 72/ 28
Vancomydin 05 2 100/ O 100/ O
Tecoplanin 0.25 05 100/ O 100/ O
Ciprofloxacin 2 >2 33/ 53 24| 24
Chloramphenicol 4 16 88/ 8 87/ 0
Doxycydine 2 >8 78/ 16 61/ 22
Vancomycin- (n=17) (n=4)
resistant (21) Quinupridin/ 8 8 12/ 88 100/ O
Ddfopridin
Ampidllin >16 >16 0/100 0/100
Vancomydin >16 >16 0/100 0/100
Tecoplanin >16 >16 0/100 0/100
Ciprofloxacin >2 >2 0/ 94 0/ 50
Chloramphenicol 8 8 94/ 6 75/ 25
Doxycydine 2 8 82/ 0 75/ 25
E. faecalis (n=83) (n=140)
(223) Quinupridin/ 8 >16 1/ 90 13/ 71
Ddfopridin
Ampidllin 1 2 9/ 1 93/ 7
Vancomycin 1 2 98/ 2 9%/ 1
Tecoplanin 0.12 0.12 98/ 2 100/ O
Ciprofloxacin 2 >2 44/ 32 14/ 28
Chloramphenicol 8 >16 59/ 35 69/ 14
Doxycydine 4 >8 60/ 23 44/ 39
Enterococcus (n=44) (n=47)
spp. (91) Quinupridin/ 0.12 2 73/ 2 %/ 4
Ddfopridin
Ampidllin 0.50 2 91/ 9 89/ 11
Vancomydin 0.25 4 91/ 9 87/ 0
Tecoplanin 0.12 0.25 91/ 9 U/ 2
Ciprofloxacin 1 >2 72/ 14 11/ 43
Chloramphenicol 4 8 91/ 9 36/ 30
Doxycydine 2 2 98/ 2 23/ 60

aQuinupristin/dal fopristin susceptibility was defined asMIC, < 1 pg/mL or > 19mm[8, 9].
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Table 3 shows the results for the CONS species
(446 graing). Liketheresultsfor S aureuslisted above,
quinupristin/dafopristin, vancomycin, and teicoplanin
werethe most active compoundswith quinupristin/
dalfopristin usually being 2- to 4-fold more potent.
Similar to ORSA strains, oxacillin-resistant CONS
showed high rates of resistance to all other tested
antimicrobia agentsand only doxycydineinhibited more
than one-half of those strains. On the other hand,
oxacillin-susceptible CoNS showed high rates of
susceptibility with more than 90% of strains being
inhibited by most antimicrobial agents, except
erythromycin (62% to 69% susceptibility) and
doxycycline(88%to 89% susceptibility). Ciprofloxacin
inhibited 91%to 92% of theoxacillin-susceptinle CONS
strainsat the susceptible breakpoint (< 1 pg/mL), but
only 28%1049% of theoxacillin-resistant srainswere
ciprofloxacin-susceptible. One oxacillin-resistant
CoNS isolate with intermediate resistance to
quinupristin/dalfopristin (MIC, 2pug/mL), and 1isolate
withintermediateresstancetoteicoplanin (MIC, 8 ug/
mL) weredetected.

InTable4, only themost activedrugstested against
theenterococci (429 strains) arelisted. Among those
isolates, 338 (78.8%) wereidentified to the species
level by the participating | aboratories, dominated by
E. faecalisand E. faecium. E. faeciumisolateswere
divided according totheir susceptibility tovancomycin.
Among the 115 E. faecium isolates evaluated, 21
(18.2%) were found to be vancomycin-resistant.
Quinupristin/dafopristin showed good activity against
vancomycin-susceptible E. faecium(MIC,, 2 ug/mL)
withonly 2isolates (2%) showing resi stance. However,
18% of the vancomycin-susceptibleisolatesevaluated
by broth microdilution (Brazil), and 2% of theisolates
tested by the disk diffusion method demonstrated
intermediate resistance (MIC, 2 pg/mL or zone
diameter of 16 mm tol8 mm) to quinupristin/
ddfopridin.

Of the 21 vancomycin-res stant E. faeciumisol ates,
17 were from Brazil and 4 from Argentina. All the
Brazilian vancomycin-res stant srainswereisolatedin
S80 Paulo (3 hospitals), and 15 of those strains (88%)
werea so resistant to quinupristin/dalfopristin. Those

15 E. faecium strains that showed resistance to both
vancomycin and quinupristin/dalfopristin, and 2
vancomycin-resistant quinupristin/dalfopristin-
susceptible E. faeciumstrainsfrom Argentinawere
typed by PFGE. Thirteen of the 15 Brazilianisolates
(87%) presented aunique major PGFE pattern (called
A), indicating clonal dissemination (Figure1). The
Argentinean strains showed PFGE patternsdifferent
from each other and from the epidemic Brazilian clone.
Ampicillin was active against 72% to 84% of the
vancomycin-susceptible E. faecium, but none of the
vancomycin-resistant strains were ampicillin-
susceptible. On the other hand, chloramphenicol and
doxycycline showed moderatein vitro activity against
both vancomycin-susceptible and -resistant E.
faecium Ampicillin, vancomycin, and teicoplaninwere
very active againgt E. faecalisand Enterococcus spp.
(Table4). Asexpected, quinupristin/dalfoprigtin showed
limited activity againgt E. faecalisand variableactivity
against Enterococcus spp., sincethese strainswere
not identified to the specieslevel and could contain
someisolatesof E. faecium.

Discussion

Antimicrobid res sance hasdevel oped very rapidly
inrecent years, epecidly among Gram-positive cocci
[12-14]. Thishas created an acute need for effective
agents. Quinupristin/dafopristin (formerly RP59500)
seems to be a potential alternative therapeutic
antimicrobia for useiningtitutionsfacing the problem
of multires stant Gram-positive cocci. Thiscompound
isawater-sol ublesynthetic streptogramin combination
of quinupristin (astreptogramin B) and dalfopristin (a
streptogramin A) at aratio of 30:70[7]. Itsdescribed
activity isfocused against Gram-positivespeciesand a
few Gram-negative organisms. The action of
streptograminsisgenerally bactericidal, in contrast to
ether component doneor structuraly smilar macrolide
antimicrobias. Quinupristin/dafoprigtin activity is10-
foldto 100-fold greater than its component potencies
and extends to organisms with documented MLS,
resistance patterns [15, 16]. Resistance to
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streptogramin combinationscan occur by oneof severd
res stance mechanismsincluding modified target, active
efflux, or block of permeases, but theseare generally
uncommon [15-17].

In this multicenter, international investigation,
quinupristin/dalfopristin demonstrated a broad
antimicrobial spectrum and potency against S.
pneumoniae (100% susceptibility), Sreptococcus spp.
(100% susceptibility), S aureus(100% susceptibility),
CoNS (100% susceptibility), and vancomycin-
susceptible E. faecium (80% to 96% susceptibility).
The streptogramin activity was evaluated in a
background of increasing clinical resistance. The
resstanceof S pneumoniaeto penicillinand macrolide
isaready very highin someLatin American countries,
and seems to be continuously increasing [18, 19].
Staphylococci resistant to oxacillin and many other
antimicrobial agentsarealso very frequent in Latin
American countries [20, 21]. In addition, we have
recently been confronted with the problem of
vancomycin-res stant enterococci (VRE) [22].

Thecompromised activity of quinuprisi/dafoprigin
against some strains of vancomycin-resistant E.
faeciumdetected in thisstudy was unexpected because
inalarge, multicenter study performedin 1996101997
intheU.S. (including 326 vancomycin-resistant E.
faecium strains), the MIC, and MIC, was 0.5 ug/
mL and 1 pg/mL, respectively [7]). This unusual
resstancepattern wasmainly duetotheintra- andinter-
hospital dissemination of asingleresistant clone. The
results of molecular typing were very important to
understand therapid emergenceof VRE in Brazil. Until
recently, thispathogenwasrarely isolated in Brazilian
hospitals [22]. This epidemic increase of VRE
prevaenceismainly dueto thedissemination of various
resistant clones. Unfortunately, the predominant
Brazilian VRE clone has also acquired low-level
res stanceto quinupristin/dafoprigtin.

Thebacteriogtatic effectsof quinuprigin/dafoprigtin
on E. faecium, especially thoseisolateswith resistance
to vancomycin and macrolides, must be emphasized
[23]. Streptograminswould be expected tokill only
those enterococcal isolates with erythromycin
susceptibletest results[23]. Subgtantid clinica (73.6%)

and microbiological (70.5%) successrateshave been
obtained by trestment with quinupristin/dalfopristinfor
vancomycin-resstant E. faeciuminfectionsin patients
with asevere underlying condition such as diabetes
médlitus, organ transplantation, mechanical ventilation,
dialysis, chronic liver disease with cirrhosis, or
oncological disorder, for which no other therapeutic
dternativehasbeen available[24]. However, physcians
who wish to use quinupristin/dalfopristin for a
bactericida action, especialy inclinical settingssuch
asendocarditis, should seek additional erythromycin
test results to guide therapy within appropriate
indications [25]. Such attention to detail in the
microbiology diagnosisand susceptibility testsshould
limit the occurrence of resistance emerging to
quinupristin/dalfopristin chemotherapy [26].

Themicrobiology |aboratory diagnosiswill havea
unique, but correctable, problemwith thequinupristin/
dalfopristin susceptibility tests. The selective potency
of quinupristin/dalfopristin against E. faeciumamong
all other Enterococcus species has uncovered the
potentia for fa seres stance dueto misidentification of
enterococca organismsby saverd commercid systems
[27, 28]. A correct speciesidentification isessentia
for the appropriate clinical useof thisnew compound.
Supplementd ragpidtests(moatility, pigment production,
xylose and/or arabinose fermentation) and the
examination of antimicrobial susceptibility patterns
(ampicillinresistance usually indicates E. faecium;
ampicillin-susceptibility favors an E. faecalis
identification) could minimizethereporting of inaccurate
results[29].

In conclusion, after testing nearly 2,000 clinical
bacterial isolatesfrom 15 Latin American medical
centers, theresultspresented hereindicatethefavorable
gpectrum of quinupristin/dalfopristin compared to other
contemporary antimicrobia agents. Thisstreptogramin
(quinupristin/dalfopristin), along with other
investigational agents [12, 14, 30-32], is urgently
needed for therapy of serious Gram-positiveinfections
and offersan dternativeto glycopeptide therapy. The
roleof quinupristin/dalfopristinininfectiousdisease
practicestill awaitsmore extensiveclinical dataand
experience. Thisagent should be selected based on
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the treatment benefit for the patients at risk versus
the potential for adverse drugs events. Our results
also demonstrate the importance of antimicrobial
resistance surveillance programsin guiding empirical
regimens, and for focusing i ntervention control s of
antimicrobia resistancein distinct geographic areas
(example: S&o Paulo), hospitals, and possibly within
services'wards.
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