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Wereport for thefirst timein Brazil, a patient from whom an EnterococcusfaecalisVanA
phenotypewasisolated. Glycopeptideresistanceis not commonly observed in Enterococcus
faecalis, so this finding is of great concern since this species is responsible for 90% of
enterococcal infectionsin Brazil. Theisolate wasrecovered from a surveillancerectal swab
culturefrom apatient with acutelymphocyticleukemia (ALL). Identification tothe specieslevel
wasperfor med by conventional biochemical testsand Vitek GPI cards. Antimicr obial susceptibility
testingwasevaluated by use of broth microdilution and Etest (AB BIODI SK, Solna, Sweden)
methods. Theisolatewasidentified asE. faecalisand wasconsder ed resistant to both vancomycin
(MIC, > 256 pg/mL) and teicoplanin (MIC, 256 pg/mL). Theisolate also showed high level
resistancetogentamicin and streptomycin (M1Cs, > 1024 ug/mL ), but wasconsider ed susceptible
toampicillin (MIC, 4 ug/mL). Although thefrequency of enter ococcal infectionsisvery lowin
mogt L atin Americacountries, thefinding of glycopeptide (VanA) resistancein E. faecalisincreases
concer n about apreading antimicrobial resistancein thisregion.
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Glycopeptide-resistant enterococci, best known as
vancomycin-resistant enterococci (VRE), have
emerged asan important human pathogen responsible
for serioussystemicinfections, especidly indebilitated
hosts with lowered defense mechanisms [1]. The
problemiscomplicated by theinherent drug resstance
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of this pathogen. Enterococcus faecalis, the most
commonly occurring Speciesinthisgenus, hasacquired
high-level aminoglycoside resistance, and
glycopeptideres stance, athough ampicillinresstance
isgtill rarely found.

E. faecium, the second most frequent enterococcal
species, is inherently more resistant to many
antimicrobia agents. In Braxzil, approximately one half
of clinical E. faeciumisolatesareresstant toampicillin.
Inaddition, high-level aminoglycosideres stanceand
glycopeptideres stanceare usualy much higher among
this specieswhen compared to E. faecalis[2].

Threedifferent genotypes have been describedin
E. faeciumand E. faecalis: vanA, vanB, and vanD.
Thesegenesencodedther high-, intermediate-, or low-
level resistanceto glycopeptides. Inaddition of these
genotypes, VRE is categorized in two general
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phenotypes: 1) VanA or ClassA —highleve resstance
to vancomycin and teicoplanin; and 2) VanB or Class
B —theisolatesareresistant to vancomycin but remain
susceptibletoteicoplanin (MIC, <8ug/mL ). Although
E. faecalis is by far the most frequently isolated
enterococcal species, VanA phenotypeisrarely found
inthisspecies. A fourth genotype, vanC, isintrinsic
for E. gallinarumand E. cassdliflavus, and encodes
resistance to vancomycin (low-level) but not to
teicoplanin[3,4].

Themainsourceor resarvoir of VRE remainsunclear,
but the acquisition of the strain may follow previous
colonization of the patient (endogenousacquisition) or
it may be acquired from other patients (exogenous
acquigition) [3,4]. Theacquistion of VRE viathefood
chain has been proposed in some studies, sincevanA
E. faeciumhasbeenisolated from farm animalsand
from animal-derived food products [5, 6]. The
gadtrointestingl tract iscong dered animportant reservoir
from which dissemination of resistant strains of
enterococci may occur [7]. Nosocomid outbreskshave
been assodiated with gestrointesting colonizetionby VRE
in patientswith prolonged hospitaization and prolonged
useof broad-spectrumantimicrobia agents[8].

OnceVRE becomesestablishedinaclinica unitor
media center, it may cause a range of infections
associated with high mortality. Moreover, thereisa
potentia for glycopeptide resistance genesto spread
to other, morevirulent organisms[3]. Sincethereisno
widely accepted therapy for infections due to
multires stant VRE, itisessential tolimit the spread of
thesemicroorganisms.

Although a few cases of infections due to
vancomycin-resistant E. faeciumhaverecently been
describedin Brazil [9], thisisthefirst caseinvolving an
E. faecalisstrain.

Case Report

A 23-year-old woman with acute lymphocytic
leukemia (ALL) was hospitalized at the S&o Paulo
Hospital (Federad University of Sdo Paulo, S&o Paulo,
Brazil) in December, 1997. Shehad severd previous

hospitalizations and antimicrobial treatment with
glycopeptides, cephalosporins, carbapenem, and
fluoroquinolones. On January 9, 1998, after receiving
acyclovir, gancyclovir, fluconazol e, cotrimoxazole,
enduxan, and methotrexatefor 7 days, shereceiveda
bone marrow transplant. A Hickman catheter was
placed for drug administration. Inaddition, the patient
had acatheter placed for bladder irrigationfor 3 days.
No other devicewas used during hospitalization. On
January 12, the patient had an elevated temperature
and mucositis. Because of thefever, ceftazidimeand
amikacinwereinitiated. After 24 hours, theamikacin
was repl aced with vancomycin and meropenem. Four
dayslater, the patient wastill febrileand themucositis
wasgradelll inintengty. Amphotericin B wasintroduced
at thistime. After 5 days, the patient became afebrile
and asymptomatic. On January 30, the patient’ swhite
cdl count wasQ00/mme and dl antimicrobid agentswere
withdrawn. Four dayslater shewasdischarged.

A surveillancerectal swab culture collected on
January 14, grew E. faecalis. The swab was plated
on ablood agar screen plate containing vancomycin
6 ug/mL, aztreonam 60 pug/mL, and nystatin 12.5 g/
mL. After incubation at 37 °C for 24 hours, Gram’s
stain was performed and Gram-positive cocci were
detected and subcultured on non-selective sheep
blood agar. Identification to the specieslevel was
performed by conventional methods proposed by
Fackland and Collins[10]. Vancomycin, teicoplanin,
ampicillin, gentamicin, and streptomycin sensitivity
were eval uated by the Etest (AB BIODISK, Solna,
Sweden) method [11]. The MIC results were as
follows: vancomycin > 256 pg/mL (resistant),
teicoplanin 256 pg/mL (resistant), ampicillin4 pg/mL
(susceptible), gentamicin and streptomycin> 1,024
pg/mL (high-level resistance). Theresultsfor other
antimicrobia agentsareshownasin Table 1. A double
zoneof inhibition was observed for vancomycin and
teicoplanin. The strain was sent to the University of
lowa (lowa City, 1A, USA) for further
characterization. Local resultswere confirmed and
the same doubl e zone phenomenon was observed.
In addition, the strain demonstrated adouble zone
for ampicillin (Table 2). Coloniesin the Etest double
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Table1. Antimicrobia susceptibility pattern of theorigina strain evaluated by Etest and broth microdilution

methods

Antimicrobial agents MIC (mg/mL)
Etest Broth microdilution

Ampidllin 4 4
Cefazalin - > 16
Cefotaxime - > 32
Ciprofloxacin - > 2
Clindamyain - > 16
Chloramphenicol - > 16
Doxycydine - 8
Erythromycin - > 16
Gentamiain >1024 > 500
Imipenem > 32 -
Levofloxacin > 32 -
Meropenem >32 -
Oxadllin - >8
Penidllin > 32 -
Quinuprigin/ddfoprigin - > 16
Streptomycin >1024 -
Teicoplanin > 256 -
Vancomycain > 256 -

zones(DZ) of ampicillin, teicoplanin, and vancomycin
were collected and tested separately. Two of 3DZ
isolatesdemonstrated identical susceptibility testing
results by Etest, but theisolate subcultured fromthe
DZ ontheampicillin strip (isolate number 3) was
susceptible to both vancomycin and teicoplanin
(Table 2). The pulsed-field gel electrophoresis
(PFGE —Figure 1)[12] and ribotype (Riboprinter,
E. I. duPont the Nemours, Wilmington, DE, USA)
[13] wereidentical for al 3isolatesand theoriginal
strain, and the vanA gene was identified in the
original strain and both DZ isolates with the VanA
phenotype (vancomycin DZ isolate and teicoplanin
DZ isolate). Additional PCR tests[14] confirmed
high-level gentamicin resistance and the species
identifications, e.g. E. faecalis(Table 2). A plasmid
analysis was performed and the vanA samples
presented anidentical profile (Figure2) [15]. In spite
of repesting thetest several timesand using different

enzymes, we were not able to evaluate the
plasmid analysison isolate number 3 (ampicillin
DZ isolate).

Discussion

Enterococcal infections can be associated with
significant morbidity and mortality because they
often occur incritically ill patients, especially those
receiving organ transplants [1, 3]. If the strain
reported here had caused a systemic infection, the
treatment would have been very difficult. I solates
with high-level resistance to aminoglycosides are
refractory to the synergistic effectsthat occur when
these compounds are associated with cell-wall
active drugs, such as 3-lactams and glycopeptides.
Multiplerisk factorsarerelated toinfection by VRE,
and colonization (like the case reported here)
usually precedestheinfection [16]. VRE carriage

www.infecto.org.br/bjid.ntm
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Table 2. Characterization of the samplesby Etest, Ribotype, PCR and Vitek GPI

Test Original Strain? Isolate (1)° Isolate (2)° Isolate (3)°

Etest (ug/mL) Vancomyain > 256 (2)° > 256 > 256 (2)° 15
Teicoplanin 64 (0.25)° > 256 (0.25) ¢ > 256 0.38
Ampidllin 4(1)¢ 4 4 4
Streptomycin 96 512 256 256
Gentamicin > 2048 > 2048 > 2048 > 2048

Ribotype 723-3 723-3 723-3 723-3

PCR van gene vanA vanA vanA van neg
High-leve streptomycinresistance negative negative negative negative
High-level gentamicinresstance postive pogtive pogtive postive
Species E. faecalis E. faecalis E. faecalis E. faecalis

E. faecalis GPI Identification E. faecalis E. faecalis E. faecalis E. faecalis
Profile# 77767630610 77767630610 77767630610 77767630610

2Original strain;

® Subcultures from Etest double zone (DZ) colonies:
() =vancomycinstrip (DZ vancomycin),

(2 =teicoplaninstrip (DZ teicoplanin),

@ =ampicillinstrip (DZ ampicillin).

¢ MIC resultswhen reading the internal zone are in parenthesies.
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Figurel. Pulsedfield gel eectrophoresis(PFGE) of chromosomal DNA digested with Smal. Column 1: original
strain; column 2: isolate from theampicillin double zone; column 3: isolate from the tei coplanin double zone;
column 4 vancomycin doublezone

Figure2. Electrophoresisof plasmid DNA digested with Hindl 11 and EcoR1. Column 1: original strain; column
2: isolatefromtheampicillin double zone; column 3: isolate from thetei coplanin double zone; column 4 vancomy-
cindoublezone; columns5 and 6: susceptible controls
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tendsto be prolonged (from 19 to 303 days), and
apatient whose gastrointestinal tract is colonized
with VRE may function asareservoir and facilitate
the nosocomial dissemination of this pathogen. In
addition, these patientswill have a sustained risk
for developing VRE infection[7, 17].

Over the last 3 years, our prospective VRE
surveillance program hasnot identified any glycopeptide
resistant strain [ 18]. Rectal swabsare obtained twice
weekly fromall ICU patients. Theswabisplated ona
selectiveagar screenplate. A tota of 516 rectal swabs
were cultured during a 17-month period and 37
vancomycin-intermediate enterococci isolates(MIC,
16 pg/mL) wererecovered from 11 patients (1.2%).
Theseisolateswereidentified asE. gallinarum (28
isolates), E. casseliflavus (5isolates), E. faecalis (3
isolates), and E. faecium (1 isolate). vanA, vanB or
vanC geneswerenot identified among E. faecalisor
E. faeciumstrains. Although our medical center has
several important risk factorsfor the appearance of
V RE (600-bed university hospital, vancomycin use of
245 defined daily dose/1000 bed-daysintheintensive
care unit), thisisthefirst glycopeptide-resistant E.
faecalisstrainidentified.

Despite the fact that one isolate had a distinct
vancomycin susceptibility pattern by Etest, the PFGE
and ribotyping results of all isolates analyzed were
identica. Thehypothes sof mixed culturewasexcluded
becaused| isolateshad identica PFGE and ribotyping
patterns(Figure 1). However, aspreviousy observed
by Woodford, et al. [19], PFGE analysis and the
res stance phenotype may not besufficient to accurately
definethe epidemiology of enterococci. Theseresults
reinforcethedifficultiesfoundin the characterization of
VRE isolates. The fact that one of these isolates
separated from the Etest double zones (theampicillin
DZ isolate) had avancomycin MIC distinct from the
other isolateswithidentical chromosoma petterns, may
beexplained by thelossof the plasmid containingvanA
gene, since we could not detect plasmid in this
vancomycin-susceptibleisol ate.

The detection of the present case, aswell asother
cases of colonization/infection dueto VRE in Brazil,
warns us of for the very recent appearance and

dissemination of thisimportant cause of nosocomial
infectionsinour environment. A surveillance program
IS necessary to rapidly detect and control the
appearance and dissemination of VRE on anation-
wide basis. The microbiology |aboratorieshave an
important role asthefirst line of defense by detecting
these resistant strains accurately and quickly.
Measures for preventing the spread of VRE in
hospital sinclude the application of strict isolation
precautions and the implementation of effective
antimicrobial use control programs.

Insummary, theclinical laboratoriesin Brazil must
be prepared to detect VRE, and infection control
personnel should be prepared to contain potential
outbreaks before the pathogen becomesendemic.
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