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JUSTIFICATIVA

Os Staphylococcus aureus pertencem a familia Micrococcaceae, e sdo bactérias
imoveis, ndo-esporuladas, anaerdbias facultativas, e tipicamente ndo-encapsuladas ou
com formagao limitada de cépsula polissacaridica. Seu tamanho varia de 0,5 a 1,5 um
de diametro. Sao cocos Gram-positivos catalase-positivos e coagulase-positivos,
podendo ocorrer em forma de “cachos de uvas”, pares, triades, tétrades ou em cadeias

curtas (Bannerman, 2003).

Os microorganismos desta espécie sao ubiquos, estando amplamente distribuidos
no meio ambiente e podendo ser agentes colonizantes ou patogénicos em humanos ou
outros animais. Quando s3o parte da microbiota normal estdo presentes principalmente
nas cavidades nasais anteriores e ocasionalmente na pele (Sattler, Correa, 2004). Em
meédia 30% da populagdo geral ¢ colonizada e em individuos com doencas cronicas esta
taxa pode ultrapassar 50% (Kluytmans et al., 1997; Bannerman, 2003; Sattler, Correa,
2004; Kuehnert et al., 2006). Em 6% até¢ 24% dos recém-nascidos com 3 a 4 dias de

vida j& pode haver colonizagdo (Maranan et al., 1997).

A transmissao da bactéria pode ocorrer por multiplas vias, incluindo contato com
individuos infectados, contato com individuos colonizados, propagac¢do pelo ar, ou

ainda contato com fomites contaminados (Sattler, Correa, 2004).

Fatores relacionados a propria bactéria e também ao hospedeiro irdo determinar se

0 S. aureus serd apenas um agente colonizante ou causara infec¢do (Bannerman, 2003).



1. Infeccoes causadas pelo S. aureus em pediatria

O S. aureus pode causar varias infecgdes localizadas ou invasivas em pacientes
pediatricos, além de sindromes mediadas por toxinas estafilococicas (Sattler, Correa,
2004; Trabulsi et al., 2004; American Academy of Pediatrics, 2003). Entre as infec¢des
localizadas estdo: hordéolo, furtinculo, celulite, parotidite, linfadenite e infeccdes de
feridas (cirargicas ou traumaticas). O S. aureus estd também relacionado com infecg¢des
de corpos estranhos e dispositivos, como cateteres vasculares, cateteres de derivacao
ventricular, marcapassos, cateteres peritoniais, proteses ortopédicas, que podem
complicar com bacteriemia. A bacteriemia, por sua vez, pode ser complicada por sepse,
endocardite, pericardite, pneumonia, empiema pleural, abscessos viscerais ou
musculares, artrite, osteomielite, tromboflebite, meningite, ou outros focos de infec¢do

(Sattler, Correa, 2004; Trabulsi et al., 2004; American Academy of Pediatrics, 2003).

As infecgdes por S. aureus tendem a ocorrer de forma metastatica, com colecoes
supurativas nos locais supra-citados servindo como potenciais focos para infeccoes

recorrentes (Lowy, 1998).

Sdo trés as sindromes mediadas por toxinas: sindrome do choque toxico
estafilocdcica, sindrome da pele escaldada e intoxicag¢do alimentar (American Academy

of Pediatrics, 2003; Lowy, 1998).

2. Evolucio da resisténcia do S. aureus aos antimicrobianos

Antes da introducdo dos antimicrobianos na pratica clinica, a letalidade da
bacteriemia por S. aureus ultrapassava 80 %, e mais de 70 % dos pacientes

desenvolviam infec¢des metastaticas (Lowy, 2003). No inicio da década de 40, com a



introducdo da penicilina, o prognoéstico destes pacientes melhorou bastante (Maranan et
al., 1997; Lowy, 2003). No entanto, j4 em 1942 foram relatadas cepas de S. aureus
resistentes a penicilina (Maranan et al., 1997). A resisténcia a penicilina foi reconhecida
e cresceu antes em cepas hospitalares e depois na comunidade, sendo que no final dos
anos 60 as taxas de resisténcia tanto hospitalares como comunitdrias chegavam a 90 e
70 % respectivamente em alguns lugares da Europa (Jessen et al., 1969). Atualmente, a
imensa maioria dos S. aureus que causam infeccdo ou simplesmente colonizam adultos

saudaveis sdo resistentes a penicilina (Oliveira et al., 2002).

Este padrao de evolucdo da resisténcia, primeiro nos hospitais e depois na
comunidade ¢ hoje um padrdo conhecido que recorre a cada introducdo e uso de um
antimicrobiano na prética clinica. E a evolu¢@o da resisténcia a oxacilina guarda grande

similaridade com este padrdao (Chambers, 2001) (TABELA 1).

TABELA 1. Tempo necessario para taxas de resisténcia do Staphylococcus aureus a

Penicilina, Vancomicina e Meticilina atingirem 25% nos hospitais € na comunidade.
9

Anos até taxa Anos até taxa
Ano de Anos até de 25% de de 25% de

introdugdo na  primeiro relato  resisténciaem  resisténcia na

Antimicrobiano  pratica clinica  de resisténcia hospitais comunidade
Penicilina 1941 1-2 6 15-20
Vancomicina 1956 40 ? ?
Meticilina 1961 <1 25-30 40-50
(projegdo)

Adaptado de Chambers HF. The changing epidemiology of Staphylococcus aureus?

Emerg Infect Dis 2001.



Em 1959 o isolamento do 4cido 6-amino-penicilanico tornou possivel a produgdo
de penicilinas semi-sintéticas. Modificagdes na cadeia deste precursor da penicilina
resultaram em protecdo do anel beta-lactdmico contra a acdo hidrolitica das beta-
lactamases. Os primeiros destes agentes antimicrobianos disponiveis para uso clinico
foram a oxacilina e a meticilina, que solucionaram temporariamente o problema
causado pela resisténcia do S. aureus a penicilina (Maranan et al., 1997). Porém, o uso
destes agentes foi rapidamente seguido pelo surgimento de cepas resistentes ja em 1961
(Maranan et al., 1997). Desde entdo as taxas de resisténcia do S. aureus a oxacilina
aumentaram vertiginosamente (Maranan et al., 1997; Belkum, Verbrugh, 2001;
Chambers, 2001; Lowy, 2003). No inicio os MRSA (methicillin-resistant
Staphylococcus aureus) estavam restritos a centros médicos de referéncia e hospitais
terciarios, mas logo se alastraram para servicos e centros de saide menores. Estudos de
vigilancia recentes feitos em varias partes do mundo mostram prevaléncia varidvel de
MRSA, dependendo do pais, e principalmente do hospital ou setor do hospital
estudados. Em alguns locais, taxas acima de 80% ja foram relatadas (Oliveira et al.,
2002; Farr, 2004). No entanto, 0 MRSA nao pode mais ser considerado um patégeno
relacionado exclusivamente a infecgdes relacionadas aos servigos de saude. A partir dos
anos 90 comecaram os relatos de infecgdes por MRSA associado a comunidade (CA-
MRSA: community-associated methicillin- resistant Staphylococcus aureus) em
pacientes sem fatores de risco identificaveis para aquisicdo de MRSA, ou seja, ndo
tinham contato frequente, direto ou indireto com servi¢o de saide que pudesse explicar
a infeccdo por MRSA associado aos cuidados em saude (HCA-MRSA: health-care
associated methicillin-resistant Staphylococcus aureus) (Chambers, 2001; Herold et al.,
1998; CDC, 1999; Gorak et al., 1999). Os CA-MRSA ja foram descritos em varias

regides do globo, entre elas o Brasil (Ribeiro et al., 2005).



Para os HCA-MRSA, a op¢ao tém sido, nas ultimas décadas, os glicopeptideos,
principalmente a vancomicina. Mas, em 1996 foi identificado no Japdo o primeiro
isolado de S. aureus com susceptibilidade reduzida a vancomicina (VISA: vancomycin-
intermediate Staphylococcus aureus) (Hiramatsu et al., 1997). Desde entdo diversos
relatos de isolados de VISA ocorreram no mundo, inclusive no Brasil (Marlowe et al.,
2001; Oliveira et al, 2001). Em junho de 2002 o primeiro S. aureus com resisténcia
plena a vancomicina (VRSA: vancomycin-resistant Staphylococcus aureus) foi
identificado em Michigan-EUA (Chang et al., 2003). Apenas dois meses depois um
segundo VRSA foi isolado na Pennsylvania-EUA (CDC, 2002) e uma terceira cepa de
VRSA foi descrita em Nova lorque-EUA depois de mais um ano e meio (CDC, 2004).
O quarto, quinto e sexto isolados de VRSA foram também isolados em Michigan, o

ultimo em janeiro de 2006 (Somsel, 2006).

3. Resisténcia do S. aureus a oxacilina: Mecanismos e determinantes

genéticos

A resisténcia a oxacilina no S. aureus requer a presenca de um gene localizado no
cromossomo, o gene mecA (Lowy, 2003). Este gene ¢ responsavel pela sintese das
PBP2a (penicillin-binding protein 2a, também chamada PBP2"), que substitui as outras
PBPs na membrana, e que tém baixa afinidade ndo sé pela oxacilina como também
pelos outros antimicrobianos beta-lactamicos (Schito, 2006). O mecA faz parte de uma
ilha gendmica de resisténcia chamada SCCmec (staphylococcal cassette chromosome
mec). Estas ilhas podem conter também outros genes de resisténcia a antimicrobianos

(Lowy, 2003).



A resisténcia fenotipica 4 oxacilina ¢ extremamente variavel, e depende da
expressdo do gene mecA. Este variabilidade ¢ reconhecida como heterorresisténcia
fenotipica, e consiste em que, de toda populacdo bacteriana heterogeneamente resistente
todas as células carregam o gene mecA, marcador genotipico da resisténcia, porém nem
todas expressam fenotipicamente a resisténcia da mesma forma (Maranan et al., 1997).
Cada cepa de MRSA tem um perfil caracteristico da propor¢ao de células que crescem
na presenca de concentragdes especifica de oxacilina e de diferentes condig¢des

ambientais (Maranan et al., 1997; Lowy, 2003).

Outros mecanismos (mais raros) de resisténcia a oxacilina que podem ocorrer
incluem a hiper-producao de beta-lactamases e a produ¢do de PBPs habituais (que ndo a
PBP2a), porém com graus variados de afinidade pelos beta-lactimicos (Tomasz et al.,
1989; McDougal et al., 1986; Hackbarth et al., 1995) . Estes isolados que hiper-
produzem beta-lactamases ou com PBPs modificadas em geral apresentam resisténcia

fenotipica limitrofe ou de baixo grau (Maranan et al., 1997).

4. Epidemiologia molecular

O advento de diversas técnicas moleculares nos ultimos anos permitiu obter
informacgdes importantes sobre o processo evolutivo que levou a emergéncia de alguns
poucos clones pandémicos de MRSA. Uma estratégia eficiente para esta caracterizacao
¢ o uso de uma ou mais de algumas técnicas com diferentes caracteristicas
discriminativas: 1)padrao de macrorestrigdo do DNA cromossdmico apds digestao por
enzima de restricdo e separagao dos fragmentos por eletroforese de campos alternados
(PFGE). 2)Deteccao de polimorfismos no gene mecA com sonda especifica para o gene

apos digestdo por enzima de restrigdo. 3)Deteccdo dos padroes de insercao do



transposon Tnj54 (Oliveira et al., 2002). Além disso, duas recentes técnicas baseadas
em sequenciamento, MLST (multilocus-sequencing typing) e tipagem do spaA,

mostram-se bastante promissoras (Shopsin et al., 1999; Enright et al., 2000).

No entanto, o método que ainda serve como padrdo para a avaliacdo da
similaridade genética entre cepas de S. aureus continua sendo o PFGE. O estudo,
sobretudo através de PFGE, de isolados coletados em estudos de vigilancia,
investigacdes de surtos e colegdes armazenadas provenientes principalmente da
América Latina, Europa e Estados Unidos, definiu cinco principais clones disseminados
nestas areas. Estes respondem por 68% de todos os isolados, o que demonstra que sdo
eficientes em causar infeccdo, persistir, € se alastrar de um sitio geografico a outro. As
denominagdes destes cinco clones de MRSA (Ibérico, Brasileiro, Hungaro, Nova
lorque/Japao e Pediatrico) refletem a area geografica em que foram originalmente
identificados e/ou indicam alguma propriedade epidemioldgica peculiar (Oliveira et al.,
2002). O clone Brasileiro, por exemplo, foi descrito no Brasil em 1992 e depois em
Portugal, Argentina, Uruguai, Chile e Republica Checa. Em estudo envolvendo isolados
de 11 hospitais brasileiros de 1992 a 1998, 89% dos isolados pertenciam ao clone
Brasileiro, sendo que os 11% restantes ndo eram pertencentes a nenhum outro dos cinco

clones pandémicos (Oliveira et al., 2001).

A tipagem do SCCmec também tem sido uma técnica molecular utilizada de forma
crescente para caracterizagao e entendimento da epidemiologia molecular dos MRSA.
Viérias técnicas de tipagem ja foram descritas, incluindo algumas através de PCR
multiplex, que permitem a tipagem do SCCmec em uma s6 reacdo de PCR (Oliveira et

al. 2002; Zhang et al., 2005).



5. CA-MRSA vs. HCA-MRSA

Existem algumas diferengas genéticas, clinicas e epidemioldgicas entre os CA-
MRSA e os Staphylococcus aureus resistentes a oxacilina associados aos cuidados em
satide (HCA-MRSA). Enquanto os HCA-MRSA carregam SCCmec dos tipos I a III, os
CA-MRSA estdo mais associados aos tipos IV, V e VI (Ito et al., 2004; Coombs et al.,
2006). Os tipos IV, V e VI sdo elementos genéticos menores € mais moveis que 0s
outros. Estes tipos carregam menos genes determinantes de resisténcia que os do tipo I,
IT e III. Assim os CA-MRSA caracteristicamente mostram resisténcia apenas aos beta-
lactdmicos e a poucas outras classes de antimicrobianos, enquanto os HCA-MRSA

tendem a ser multirresistentes (Naimi et al., 2003; Fridkin et al., 2005).

Além disso, existe um fator de viruléncia que tem sido identificado em grande
parte dos CA-MRSA, que ¢ a leucocidina de Panton-Valentine (PVL). A presenga dos
genes determinantes da produgdo desta leucocidina no Staphylococcus aureus estéa
relacionada a infecgdes muito graves e com alta letalidade, incluindo pneumonia
necrotizante e, principalmente, infec¢des de pele e partes moles (Lina et al., 1999; Gillet
et al., 2002; Vandenesch et al., 2003; Chambers, 2005). Atualmente existe discussdao na
literatura sobre se a PVL ¢ realmente um fator de viruléncia importante nas infecgdes
estafilococicas ou apenas um marcador da presenga de outros fatores de viruléncia

(Labandeira-Rey et al. 2007; Bubeck Wardenburg et al. 2008).

E importante lembrar que recentemente tem se relatado os tipicos clones
associados a comunidade (SCCmec tipo IV) como causa de infeccdes associadas aos

cuidados em saude (Trindade et al., 2005; Gonzalez et al., 2006).
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Artigo aceito no formato “Carta ao editor”

Pediatric Infectious Diseases Journal

Community-acquired methicillin-resistant Staphylococcus aureus (CA-
MRSA) infections are on the rise in many regions of the world. In Brazil, CA-
MRSA is still uncommon and MRSA are mostly associated with hospital
acquired infections'. We have observed a shift in the antimicrobial susceptibility
patterns of MRSA isolates at our hospital from conventional multi-resistance to

resistance primarily against erythromycin.

The aim of our study was to characterize recent MRSA isolates from
pediatric patients at our institution for the staphylococcal cassette chromosome
(SCC) mec types and the presence of the PVL genes, and to evaluate the genetic
relatedness of isolates by PFGE. We hypothesized that the hospital acquired
isolates would have SCCmec and PFGE types usually associated with
community acquired isolates, thus indicating an influx of CA isolates into our

hospital.

Methicillin-resistant S. aureus isolates were identified and collected
between May 2004 and June 2007. Antimicrobial susceptibility tests were

performed by disk-diffusion, according to Clinical and Laboratory Standards
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Institute (CLSI) recommendations®. Isolates were classified as CA or HCA
based on published criteria’. This study was approved by the Ethics Committee
at Santa Casa de Sao Paulo. The isolates were tested for the presence of the PVL
genes (lukF-PV and [ukS-PV), SCCmec was typed by PCR and PFGE was

performed, as previously described®.

Twenty nine non-consecutive pediatric isolates of methicillin-resistant S.
aureus from 29 hospitalized patients were studied. Infections included
bloodstream (BSI) (6), septic arthritis (2), pneumonia (4), and abscesses (2).
Eight isolates were obtained from catheter tips of patients with signs and
symptoms consistent with BSI, however peripheral blood cultures were not

available for analysis. Seven isolates were from surveillance cultures.

One of the 29 isolates had SCCmec type I, three type 11, 13 type III, 11
type IV and one was non-typeable. No single source was associated with a
particular SCCmec type or PFGE pattern. SCCmec type IV MRSA isolates were
found among both clinical and surveillance cultures. PFGE comparisons
grouped 8 of the 11 SCCmec type IV isolates in one cluster of related banding
patterns. Nine of 13 SCCmec 11l isolates were related. All other SCCmec I-1V

isolates had unrelated banding patterns (Figure).

Only 2 of 29 isolates were considered CA. One of these isolates,
containing SCCmec type IV, was from a previously healthy 26 day old that
presented with septic arthritis of the right wrist on admission and the infection
was ruled CA. The second CA isolate, with non-typeable SCCmec, was obtained

from a previously healthy 10 year old girl without HCA risk factors who was
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diagnosed with multifocal septic arthritis. In addition, this was the only isolate

that carried the PVL genes. All the other 28 isolates were PVL-negative.

The non-typeable SCCmec and the SCCmec type IV isolates were
resistant only to penicillin, oxacillin and erythromycin. They were all D-test
negative. All other MRSA isolates were multi-resistant to penicillin, oxacillin,
erythromycin chloramphenicol, ciprofloxacin, gentamycin, trimethoprim-
sulfamethoxazole, clindamycin and variably resistant to tetracycline. All isolates

were susceptible to vancomycin.

Little 1s known about the overall burden and the molecular characteristics
of CA-MRSA in South America. In Brazil, community acquired MRSA

infection rates remain low although CA-MRSA was reported first in 2005".

By PFGE, the SCCmec III cluster in our study showed relatedness to the
ST239 clone, previously identified as nosocomial pathogen in our area’. The
SCCmec IV cluster had PFGE patterns similar, but not identical to, nosocomial
bloodstream isolates reported previously in Sdo Paulo®. These strains have no
resemblance to widespread CA clones such as OSPC or USA300 and contrary to

these clones, our SCCmec type IV strains were all negative for the PVL genes.

It is intriguing that this strain cluster established itself in the hospital
without being associated with wide-spread community-acquired disease as has
been observed for SCCmec type 1V strains elsewhere. A better understanding of
the clinical implications, pathogenic and transmission potential of this novel
SCCmec type IV clone requires evaluation in a larger, prospective study.

Comparisons of the Brazilian SCCmec type IV isolates to successful

14



community-acquired SCCmec type IV clones may reveal factors that are

important for S. aureus isolates to successfully be established in the community.
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FIGURE. PFGE of the 29 isolates.
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Legend to Figure
Strains are described by patient number (Arabic number), SCCmec type (Roman

number), source of isolation. *Community acquired MRSA, NT non-typeable.

SCCmec I-111 isolates were multi resistant to penicillin, oxacillin, erythromycin
chloramphenicol, ciprofloxacin, gentamicin, trimetoprim-sulfa, clindamycin and
variably resistant to tetracycline. SCCmec IV isolates were resistant to penicillin,

oxacillin and erythromycin.
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Artigo submetido ao Journal of Infection and Chemotherapy

ABSTRACT

Twenty seven S. aureus isolates were obtained from cystic fibrosis patients at a
tertiary care hospital in Brazil. Nineteen (70.4%) were MSSA and eight (29.6%)
MRSA. Of the MRSA isolates, four had SCCmec type III and four had SCCmec
type IV. PVL genes were not detected in any of the MSSA or MRSA isolates.
New studies are necessary to evaluate the exact impact of these different MRSA

clones in cystic fibrosis patients.

Key words: MRSA; cystic fibrosis; SCCmec type IV
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INTRODUCTION

Staphylococcus aureus 1s one of the pathogens associated with chronic
lung infection in cystic fibrosis (CF) patients. Since the first case of methicillin-
resistant S. aureus (MRSA) was reported in 1961, there has been a consistent
increase in the prevalence of these resistant bacteria both in CF and non-CF

patients’.

Nowadays, in the era of community-acquired MRSA, the CF patients
have one more possibility of colonization and infection to be added to the
traditional health care-associated MRSA®. These community-associated strains
usually carry a staphylococcal cassette chromosome mec (SCCmec) type IV and
also the Panton-Valentine leukocidin codifying genes. The production of this
leukocidin by MRSA in cystic fibrosis patients has been associated with

invasive lung infections, including lung abscess’.

The aims of our study were to determine the SCCmec types colonizing
cystic fibrosis patients, to detect the presence of the PVL genes in such isolates,

and to evaluate the molecular relatedness of them.
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MATERIALS AND METHODS

Our pediatric department has 90 beds and is part of a tertiary university
hospital that is a reference service in Sao Paulo, Brazil. Our hospital has a Cystic

Fibrosis Clinic where 110 patients are followed.

During the period from May 2004 to June 2007, respiratory samples
were obtained from the patients monthly and cultured in the microbiology
laboratory. Antimicrobial susceptibility tests were performed by disk-diffusion,
according to CLSI recommendations®. Susceptibility to oxacillin was confirmed
using oxacillin screening agar plates, with 6 pg of oxacillin and 4% NaCl. We
included in the study only one isolate for patient (the first isolate during the

study period).

The isolates were tested by PCR for the presence of lukF-PV and [luksS-
PV°. The SCCmec was typing was performed in the MRSA isolates with a
Multiplex PCR described by Oliveira et al®. The DNA restriction patterns after
digestion were visualized by pulsed-field gel electrophoresis (PFGE), performed
as previously described” and compared using the GelComparll software

(Applied Maths, Kortrijk, Belgium), based on published criteria®.

Medical charts were reviewed for any hospitalization during the year

previous to S. aureus isolation.
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RESULTS

During the study period, S. aureus was isolated from 27 patients.

From the 27 isolates from these patients, 19 (70.4%) were methicillin-
susceptible S. aureus (MSSA) and eight (29.6%) MRSA. Of the MRSA isolates,
four had SCCmec type Il and four had SCCmec type IV. Eight of the 19
patients (42.1%) with MSSA had had at least one hospitalization during the
previous year. Of the eight MRSA patients, four (50%), three with SCCmec type
IIT and one with type IV, had been hospitalized during the previous year. Three
patients with MSSA and three patients with MRSA (two type III and one type
IV) had their specimens obtained when they were hospitalized, due to

pulmonary exacerbation.

Fifteen of the 19 MSSA (78.9%) patients were chronically colonized
with MSSA. The remaining four were intermittently colonized. Regarding the
MRSA, six patients (75%) were chronically colonized, including all four
patients with SCCmec type III. Of the four patients with SCCmec type IV, two
were chronically colonized, one was colonized intermittently, and one was not
previously colonized with S. aureus. Although we performed molecular testing
only in one isolate per patient, all the patients persistently colonized with MRSA
had the other isolates with the same susceptibility pattern of the isolate included

in the study.

SCCmec type IV isolates were all resistant only to penicillin, oxacillin
and erythromycin, and susceptible to the other antimicrobials tested, including

chloramphenicol, ciprofloxacin, gentamycin, tetracycline, trimetoprim-sulfa, and
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clindamycin (the D-test was negative in all SCCmec type 1V isolates). All the

MRSA isolates with SCCmec 111 were multiresistant.

When compared by PFGE (Figure), all four SCCmec type IV isolates
could be grouped in one cluster of possibly related strains. None of the four type
IV isolates was related to some of the circulating SCCmec type IV clones,
including USA100, USA200, USA300, USA400, USA500, USA700 and
USABS800. Three of the four SCCmec type III isolates were possibly related. The
other type III isolate had a unique banding pattern. The MSSA isolates could be
grouped in two clusters with related banding patterns, cluster A (n=9) and
cluster B (n=3). Five isolates had unique banding patterns and two were non-

typeable by PFGE

The PVL genes were not detected in any of the MSSA or MRSA
isolates, including those with SCCmec type IV. None of the hospitalized patients
or patients with a history of hospitalization had an invasive lung infection. All

the hospitalizations were due to pulmonary exacerbations.
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DISCUSSION

We found that 29.6% of the isolates were MRSA, including four with
type III SCCmec and four with type IV SCCmec. Other authors®® have also
reported SCCmec type IV MRSA as a common isolate in cystic fibrosis patients,

mirroring what has been happening in both the community and the hospital.

Although there were no significant differences between patients
colonized with MRSA and MSSA regarding hospitalizations during the previous
year, only one of the four patients with SCCmec type IV MRSA had this risk
factor, compared with three of the four patients with SCCmec type III. This
could represent a possible acquisition of the SCCmec type IV strains in the

community.

There is discussion in the literature about the actual significance of
PVL’>!. The presence of PVL genes in MRSA isolated from cystic fibrosis
patients has been associated with invasive lung infections®. Interestingly, none of
our isolates were PVL-positive. Is it a characteristic of our circulating clones that
is not related to severity of pulmonary disease, or that is exactly why none of our
patients had invasive pulmonary infection? This will need further evaluation in

larger and longer studies in our setting.

In addition, future studies should evaluate with more details the dynamics
of the acquisition and transmission of S. aureus clones in these patients, and to
determine the relationship between these clones and the ones occurring in non-

cystic fibrosis patients in the hospital and the community.
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FIGURE. PFGE of the MSSA and MRSA isolates.
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Legend to Figure

Strains are described by patient number (Arabic number) and SCCmec type (Roman
number), if MRSA.
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CONCLUSOES FINAIS

-Os Staphylococcus aureus com SCCmec tipo IV em nosso meio causam
colonizagdo e infecgdo relacionadas sobretudo aos cuidados de satde, mas também a

comunidade.

-Os isolados de S. aureus com SCCmec tipo IV por nds identificados diferem dos

comumente relatados em outros paises quando comparados por PFGE.

-Outra peculiaridade dos nossos isolados com SCCmec tipo IV € a auséncia dos

genes que codificam a leucocidina de Panton-Valentine.

-S3o necessarios novos estudos, maiores e prospectivos, com o objetivo de

estabelecer a real importancia clinico-epidemiologica destas diferengas.
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