Artigo Original
Original Article

J. Melo-Cristino' Estudo Viriato: Actualizacao de dados de susceptibilidade
h%"?'aRSa",mS: aos antimicrobianos de bactérias responsaveis por

ario Ramirez . ~ . ;. i .
e Grupo de Estudo infeccOes respiratorias adquiridas na comunidade em
Portugués de Bactérias Portugal em 2003 e 2004
Patogénicas I

Respiratorias?

The Viriato Study: Update of antimicrobial susceptibility
data of bacterial pathogens from community-acquired
respiratory tract infections in Portugal in 2003 and 2004

Recebido para publicacao/received for publication: 05.12.13
Aceite para publicacao/accepted for publication: 06.01.04

Resumo Abstract
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pectivo e multicéntrico, de vigilancia da  multicenter surveillance study of the antimicro-
susceptibilidade aos antimicrobianos de bactérias  bial susceptibility of bacterial pathogens com-
frequentemente responsaveis por infec¢des do  monly associated with community-acquired res-
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Nos anos de 2003 e 2004 participaram 29
laboratorios de todo o pais. Isolaram-se 2945
microrganismos que foram estudados num
laboratério coordenador. Das 513 estirpes de S#rep-
tococens pyggenes de doentes com amigdalo-faringite
aguda, todas eram susceptiveis a penicilina e outros
antibidticos beta-lactamicos, mas 18,9% eram
resistentes a eritromicina, claritromicina e
azitromicina. Nas estirpes resistentes foi mais
frequente o fenoétipo M (67,0%) que confere
resisténcia a eritromicina (CIM, =16 mg/L),
claritromicina e azitromicina, mas susceptibilidade
a clindamicina (CIM, =0,094 mg/L). De doentes
com infec¢do do aparelho respiratorio inferior
estudaram-se 1300 estirpes de Streptococcus pneumoniae
(pneumococos), 829 de Haemaphilus influenzae e 303
de Moraxella catarrhalis. Em S. pneumoniae, 18,4% das
estirpes eram resistentes a penicilina (3,5% com
resisténcia elevada), 7,1% a cefuroxima, 0,5% a
amoxicilina, 0,5% a amoxicilina/clavulanato,
18,8% a eritromicina, claritromicina e
azitromicina, 14,5 % a tetraciclina, 16,5% ao co-
trimoxazol e 0,4% a levofloxacina. Nas estirpes
resistentes aos macrélidos, dominou o fendtipo
MLS,, (83,7%), caracterizado por resisténcia elevada
(CIM,, > 256 mg/L) a eritromicina, claritromicina,
azitromicina e clindamicina. Produziam beta-
-lactamase 10,0% de H. influenzae e 96,4% de M.
catarrhalis. Em H. influenzae demonstrou-se 5,5% de
resisténcia a claritromicina e 13,4% ao co-
trimoxazol. A quase totalidade das estirpes era
susceptivel 2 amoxicilina / clavulanato, cefuroxima,
azitromicina, tetraciclina e ciprofloxacina. Em M.
catarrhalis a resisténcia ao co-trimoxazol foi de 27,1%
e a tetraciclina de 1,0%. Todas as estirpes eram
susceptiveis a amoxicilina / clavulanato, cefu-
roxima, claritromicina, azitromicina e ciproflo-
xacina. De entre o conjunto de antibidticos
ensaiado, a penicilina continua a ser o mais activo
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2004 a total of 2945 isolates was recovered in the
29 laboratories that participated in the study. Tes-
ting was undertaken in a central laboratory. Of
the 513 Streptococcus pyogenes strains isolated from pa-
tients with acute tonsillitis all were susceptible to
penicillin and other beta-lactams but 18.9% were
resistant to erythromycin, clarithromycin and
azithromycin. The M phenotype dominated (67%),
conferring resistance to erythromycin
(MIC,,=16mg/L), clarythromycin and azithro-
mycin, but susceptibility to clindamycin
(MIC, =0.094 mg/L). From patients with lower
respiratory tract infection 1,300 strains of Strepzo-
coccus prenmoniae, 829 of Haemaphilus influenzae, and 303
of Moraxella catarrhalis were studied. Among .
prenmoniae isolates 18.4% were resistant to penicil-
lin (3.5% showing high-level resistance), 7.1% to
cefuroxime, 0.5% to amoxicillin and amoxicillin/
clavulanate, 18.8% to erythromyecin, clarithro-
mycin and azithromycin, 14.9% to tetracycline,
16.5% to co-trimoxazol, and 0.4% to levofloxacin.
Beta-lactamases were produced by 10.0% of H.
influenzae and 96.4% of M. catarrbalis. In H. influenzae
resistance to clarithromycin was 5.5% and to co-
trimoxazole was 13.4%. Most strains were suscep-
tible to amoxicillin/clavulanate, cefuroxime,
azithromyecin, tetracycline and ciprofloxacin. In
M. catarrhalis resistance to co-trimoxazole was 27.1%
and to tetracycline 1.0%. All strains were suscepti-
ble to amoxicillin/clavulanate, cefuroxime,
clarithromycin, azithromycin and ciprofloxacin.
Penicillin was the most active antimicrobial agent
against S. pyogenes and amoxycillin / clavulanate and
the quinolones the most active i vitro simulta-
neously against S. puenmoniae, H. influenza and M.
catarrhalis.
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Introducdo

O Estudo Viriato é um estudo nacional,
prospectivo e multicéntrico, de vigilancia
da susceptibilidade aos antimicrobianos de
bactérias frequentemente responsaveis por
infecgdes do aparelho respiratorio adqui-
ridas na comunidade, a saber: Streptococens

pyogenes (apenas estirpes isoladas de amig-  strains isolated from tonsillitis/pharyngi- ~ contacoma
dalo-faringites), Streptococens pnenmoniae (Pnen- i s), Streptococcus pnenmoniae (Pnenmococcns),  participagéo de cerca
mocowm), Haemophilus influenzae e Moraxella Haemaphilus influenzae and Moraxella catarrhalis de 30 laboratérios do
catarrhalis (estirpes isoladas do aparelho (strains isolated from the lower respira_ pais

respiratério inferior ou do sangue de
doentes com diagnostico de pneumonia).
O estudo foi iniciado em 1999 e conta com
a participagio de cerca de 30 laboratorios
do Pais. Os resultados referentes aos anos
de 1999 a 2002 foram ja apresentados em
publica¢des anteriores**. No presente
texto actualiza-se a informagio disponivel
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Introduction

The Viriato Study is a nationwide, pro-
spective, multi-centre monitoring of the
antimicrobial susceptibility of the bacte-
rial pathogens commonly responsible for
community-acquired respiratory tract in-
fections, to wit, Streptococcus pyggenes (only

tory tract or the blood of pneumonia-dia-
gnosed patients). The study began in 1999,
with around 30 national laboratories ta-
king past. The 1999-2002 results have al-
ready been shown in earlier publications
123 This article updates the available in-
formation and discusses the results, plac-
ing a greater emphasis on 2003 and 2004.

D L
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Como estudo de
vigilancia da
susceptibilidade
bacteriana, procura
contribuir para o
conhecimento dos
valores nacionais de
resisténcia aos
antimicrobianos mais
frequentemente
prescritos
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e discutem-se os resultados, com maior
énfase nos anos de 2003 e 2004. Como
estudo de vigilancia da susceptibilidade
bacteriana, o Estudo Viriato procura
contribuir para o conhecimento dos
valores nacionais de resisténcia aos anti-
microbianos mais frequentemente pres-
critos em Portugal no tratamento empi-
rico das infecgBes respiratorias adquiridas
na comunidade, acompanhando ainda a
evolugdo das resisténcias mais significa-
tivas em cada uma das espécies bacterianas
incluidas.

Material e métodos

Laboratorios participantes

Nos anos 2003 e 2004 participaram no
estudo 29 laboratérios de bacteriologia de
todo o pais, de acordo com a seguinte
distribuicido: Zona Norte: Centro Hos-
pitalar do Alto Minho, Viana do Castelo;
Centro Hospitalar da Pévoa de Varzim e
Vila do Conde, Centro Hospitalar de Vila
Nova de Gaia; Hospital Pedro Hispano,
Matosinhos; Hospital de Santo Anténio,
Porto; Hospital de Sdo Jodo, Porto; Hos-
pital de Sio Marcos, Braga; Hospital
Senhora da Oliveira, Guimaries; Hospi-
tal de Vila Real e Instituto Nacional de
Saide Dr. Ricardo Jorge, Porto. Zona
Centro: Centro Hospitalar de Coimbra;
Hospital Distrital de Abrantes; Hospital
Infante D. Pedro, Aveiro; Hospital de Sdo
Teoténio, Viseu; e Hospitais da
Universidade de Coimbra. Zona Sul e Ilbas:
Centro Hospitalar de Cascais; Hospital do
Barlavento Algarvio; Hospital Cruz de
Carvalho, Funchal; Hospital Curry
Cabral, Lisboa; Hospital do Divino
Espirito Santo, Ponta Delgada; Hospital

PORTUGUESA DE

The Viriato Study monitors bacterial sus-
ceptibility, aiming to add to the national
picture of resistance to the antimicrobials
used most frequently in the empirical
treatment of community acquired respi-
ratory infections in Portugal. The Study
also seeks to chart the more significant
resistance in each of the bacteria species
studied.

Material and methods

Participating laboratories

29 Bacteriological Laboratories across
Portugal took part in the study in 2003
and 2004. Their geographical spread was
as follows. Nor#h: Hospital Centre, Viana
do Castelo; Pévoa de Varzim and Vila do
Conde Centro Hospital Centre, Vila
Nova de Gaia Hospital Centre; Pedro
Hispano Hospital, Matosinhos; Santo
Antonio Hospital, Porto; Sdo Jodo Hos-
pital, Porto; Sio Marcos Hospital, Braga;
Senhora da Oliveira Hospital, Guimaries,
Vila Real Hospital and Dr. Ricardo Jorge
National Institute of Health, Porto. Cen-
tre: Coimbra Hospital Centre; Abrantes
District Hospital; Infante D. Pedro Hos-
pital, Aveiro; Sio Teotonio Hospital,
Viseu and Coimbra University Hospitals.
South and Islands: Cascais Hospital Cen-
tre; Barlavento Hospital Algarve; Cruz de
Carvalho Hospital, Funchal; Curry
Cabral Hospital, Lisbon; Divino Espirito
Santo Hospital, Ponta Delgada; D.
Estefania Hospital, Lisbon; Garcia de
Orta Hospital, Almada; Pulido Valente
Hospital, Lisbon; S.A.M.S. Hospital, Lis-
bon; Santa Luzia Hospital, Elvas; Sdo
Francisco Xavier Hospital, Lisbon; Sio
José Hospital, Lisbon, Santa Maria Hos-
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D. Estefania, Lisboa; Hospital Garcia de
Orta, Almada; Hospital Pulido Valente,
Lisboa; Hospital dos SAMS, Lisboa; Hos-
pital de Santa Luzia, Elvas; Hospital de
Sdo Francisco Xavier, Lisboa; Hospital de
Sio Joseé, Lisboa; Hospital de Santa Maria,
Lisboa; e Hospital de Santa Marta, Lisboa.
As estirpes isoladas nos 29 laboratorios
foram enviadas para o centro coorde-
nador, no Laboratorio de Microbiologia
da Faculdade de Medicina de Lisboa, onde
se efectuaram todos os restantes estudos.

Bactérias estudadas e critérios de
inclusiao

Incluiram-se no estudo estirpes de .
yogenes isoladas de exsudados faringeos de
doentes com diagnodstico de amigdalite
aguda e estirpes de S. pneunoniae, F. influenzae
e M. catarrhalis isoladas de produtos do
aparelho respiratério (expectoragio,
secrecOes bronquicas e lavados bronco-
alveolares) ou do sangue de doentes com
diagnostico clinico de infec¢io do apa-
relho respiratorio inferior adquirida na
comunidade. No caso de expectoragio e
secre¢des bronquicas, sugeriu-se um
rastreio prévio da qualidade das amostras,
baseado na presencga de células epiteliais,
neutréfilos e morfologia das bactérias
predominantes*?.

Todos os microrganismos foram isolados
de doentes em ambulatério ou, se hospi-
talizados, apenas incluidos quando a
colheita foi feita nas primeiras 48 horas
de internamento. Excluiram-se as amostras
duplicadas e as provenientes de doentes
com diagnostico de fibrose quistica.
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pital, Lisbon and Santa Marta Hospital,
Lisbon.

The strains isolated at the 29 laboratories
were sent to the coordinating centre at the
Lisbon University School of Medicine
Microbiology Laboratory where the rest
of the studies were carried out.

Bacteria studied and inclusion criteria
The following were part of the study:
Streptococens pyogenes strains isolated from the
pharyngeal secretions of patients with
acute tonsillitis and S#eptococcus pnenmoniae
(Pﬂemﬁomwm), Haemophilus influenzae and
Moraxella catarrhalis strains isolated from
products of the respiratory system (expec-
toration, bronchial secretions and
bronchoalveolar lavage) or the blood of
patients clinically diagnosed with commu-
nity acquired lower respiratory system
infection. Expectorations and bronchial
secretions came as samples from a prior
sweep, based on the presence of epithelial
cells, neutrofils and the morphology of
the predominant bacteria®’.

All the microrganisms were isolated from
out-patients, in-patients only being in-
cluded if the sample was taken within the
first 48 hours of admittance. Duplicate
samples and samples from cystic fibrosis
diagnosed patients were excluded from the
study.

Identification of the strains

The strains were identified in the partici-
pating laboratories using methods which
were routine to each one, then sent to the
coordinating laboratory. Here they were
kept at =70°C until they were analysed.
Identification was confirmed using the
foﬂowing tests. For Streptococeus pyogenes,

Vol XIl N.21 Janeiro/Fevereiro 2006
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Identificacdo das estirpes

As estirpes foram identificadas nos labo-
ratorios participantes pelos métodos
existentes na rotina de cada um e enviadas
posteriormente para o laboratdrio coor-
denador, onde se conservaram a —70°C até
serem estudadas. A confirmacio da identi-
ficagdo fez-se utilizando as seguintes
provas: S. pyagenes, morfologia das colénias,
hemolise beta em gelose sangue-de-cavalo
e identificagdo no grupo A de Lancefield
recorrendo a prova de aglutinagio em
latex comercializada (Slidex Strepto A,
bioMérieux®); S. preumoniae, morfologia
das colénias, susceptibilidade a optoquina
e, ocasionalmente, solubilidade em bilis;
H. influenzae, morfologia das coldnias e
necessidade dos factores X e V; M. catar-
rhalis, morfologia das colonias, produgio
de oxidase, produc¢io de DNAse e,
ocasionalmente, utilizacio do sistema
comercializado API NH (bioMérieux®).

Determinagio da susceptibilidade aos
antimicrobianos

A susceptibilidade aos antimicrobianos foi
efectuada com discos contendo concen-
tragdes adequadas de antimicrobianos, por
difusdo em agar, de acordo com as reco-
mendagdes do NCCLS®. Os antimicro-
bianos ensaiados foram penicilina (apenas
S. pyogenes e S.pneumoniac), ampicilina (H.
influenzae € M. catarrhalis), amoxicilina (S.
pneumoniae), amoxicilina/clavulanato,
cefuroxima, eritromicina, claritromicina,
azitromicina, tetraciclina, clindamicina (5.
pyagenes € S. prenmoniae), co-trimoxazol (S.
pnenmoniae, H. influenzae € M. catarrbalis),
cloranfenicol (S. preumoniae), levofloxacina
(8. pyagenes e S. pnenmoniae) e ciprofloxacina
(H. influenzae € M. catarrhalis).

colony morphology, haemolysis in horse-
blood culture and identification of Lance-
field group A via the agglutination latex
test using a commercial kit (Slidex Strepto
A, bioMérieux®). For Streptococcus
puenmoniae (Pnenmococens), colony morphol-
ogy, susceptibility to optoquin and occa-
sionally solubility in bile. For Haemaphilus
influenzae, colony morphology and the
presence of factors X and V. For Moraxella
catarrhalis colony morphology, oxidase
production, DNAse production and oc-
casionally use of the commercial APTNH
(bioMérieux®) system.

Determining antimicrobial
susceptibility

Antimicrobial susceptibility was deter-
mined using discs with suitable antimicro-
bial concentrations. These were diffused
in agar, in accordance with the National
Committee for Clinical Laboratory Stand-
ards (NCCLS) recommendations®. The
antimicrobials tested were penicillin (only
Streptococens pyogenes and Streptococcus
pnenmoniae), ampycylin (Haemophilns
influenzae and Moraxella catarrhalis), amo-
xicillin (A,Yz‘repz‘omcm; pﬁemﬁom’ae), amo-
xicillin/clavulanate, cefuroxime, erythro-
mycin, clarithromyecin, azithromycin,
tetracycline, clindamycin (Streptococens
pyogenes and Streptococcus pnenmoniae), co-
trimoxazole (Streptococcus pneumoniae,
Haemophilus influenzae and Moraxella
catarrhalis), cloranphenicol (Streptococcus
prenmoniae), levofloxacin (Streptococcus pyogenes
and Streptococens pne%mmz’ge) and Cipro-
floxacin (Haemaphilus influenzae and Moraxella
catarrhalis).
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Concentragdes inibitérias minimas
(CIM)

A determinacio das CIM efectuou-se
recorrendo a utilizagio de E-testes (AB
Biodisk®), de acordo com as recomen-
dagdes do fabricante e como referido em
trabalho anterior!. Foram determinadas as
CIM da penicilina, amoxicilina, amo-
xicilina/clavulanato e levofloxacina em
todas as estirpes de S. pneumoniae. Em
relagdo a todos os restantes microrganis-
mos e antimicrobianos (com excep¢io do
co-trimoxazol e cloranfenicol), determi-
naram-se as CIM sempre que se detectou
resisténcia com a metodologia descrita.
Para interpretar os resultados usaram-se
os valores das concentragdes criticas (break-
points) indicados pelo NCCLS (National
Committee for Clinical 1.aboratory Standards)®.
Sempre que a leitura das CIM recaiu en-
tre dois valores, foi considerado o mais
elevado. As estirpes de controlo utilizadas
foram: H. influenzae ATCC 49766, H.
influengae ATCC 49247, 8. pneumoniae
ATCC 49619, Staphylococcns anrens ATCC
29213 e Escherichia coli ATCC 35218.

Determinagio do fenétipo de resisténcia
aos macrolidos

A determinagio do fenétipo de resisténcia
aos macrodlidos foi efectuada recorrendo
a um método em que se coloca um disco
de eritromicina (15ug) a cerca de 20 mm
de distancia de um disco de clindamicina
(2ug) a superficie de uma placa contendo
meio de Mueller-Hinton com 5% de
sangue previamente inoculada com a
estirpe em estudo’. Apods 18-24 horas de
incubacgio a 35°C, observam-se as zonas
de inibi¢do a volta dos dois discos. O
fenotipo M de resisténcia observa-se

REVISTA PORTUGUESA DE

Minimum Inhibitory Concentrations
(MICs)

MICs were determined via the use of E-
tests (AB Biodisk®) in accordance with
the manufacturer’s instructions, as stated
in our earlier study!. The MICs of peni-
cillin, amoxicillin, amoxicillin/clavula-
nate and levofloxacin in all Streptococens
pnenmoniae strains were determined. The
MIC:s of all the other microrganisms and
antimicrobials (except co-trimoxazole and
cloranphenicol) were determined when-
ever resistance was detected using the
methodology described above. The ratios
of the critical concentrations - the break-
points - described by the NCCLS (Na-
tional Committee for Clinical Laboratory
Standards)® were used to interpret the re-
sults. Whenever the reading of the MICs
fell between two ratios, the higher was
the one taken into consideration. The
control strains used were Haemophilus
influenzae ATCC 49766, Haemophilus
influenzae ATCC 49247, Streptococcus
prenmoniae ATCC 49619, Staphylococcus anrens
ATCC 29213 and Escherichia coli ATCC
35218.

Determining the macrolide resistant
phenotype

The macrolide resistant phenotype was
determined using a method in which an
erythromyecin disc (15ug) was placed ap-
proximately 20 mm away from clin-
damycin disc (2ug) on top of a plaque con-
taining Mueller-Hinton agar with 5% of
blood previously inoculated with the
strain under study’. After 18-24 hours of
incubation at 35°C areas of inhibition
could be seen around the two discs. The
M resistant phenotype is seen when there
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quando ha inibi¢do do crescimento apenas
em volta do disco de eritromicina, sem
interferéncia no halo de inibi¢3o do disco
da clindamicina. No fenétipo MLS ou ha
diminuicio acentuada ou auséncia de halo
de inibi¢io em volta dos dois discos
(resisténcia constitutiva), ou diminuicio
acentuada ou auséncia de halo de inibi¢io
no disco de eritromicina e uma dimi-
nuigio sectorial da zona de inibicio em
volta do disco de clindamicina proximal
ao disco de eritromicina (resisténcia
indutivel).

Pesquisa de PB-lactamase

Pesquisou-se a produgdo de B-lactamase
em H. influenzae € M. catarrhalis utilizando
como substrato a nitrocefina, com Identi-
fication sticks P-lactamase (Ox01d®).

Resultados

Nos anos 2003 e 2004 estudaram-se no to-
tal 2945 bactérias, com a seguinte distri-
buicio: 5. pyogenes (513), S. pneumoniae (1300),
H. influenzae (829) € M. catarrhalis (303). Para
além dos valores totais, os resultados apre-
sentam-se discriminando as estirpes iso-
ladas de adultos e de pediatria. Considera-
ram-se no ultimo grupo os doentes com
idades até 18 anos.

Streptococcus pyogenes

Das 513 estirpes de 5. pyogenes (229 isoladas
em 2003 e 284 em 2004), 449 (87,5%)
foram isoladas de doentes de pediatria e
64 (12,5%) de adultos. No Quadro I
apresentam-se as susceptibilidades aos
antimicrobianos da totalidade das estirpes
estudadas e, discriminadas e comparadas,
as isoladas de adultos e de pediatria. Todos
os microrganismos se revelaram suscep-

is growth inhibition only around ery-
thromycin disc, without interference in
the halo of inhibition in the clindamycin
disc. In the phenotype MLS, there is either
marked diminution in or absence of the
halo of inhibition around the two discs
(constitutive resistance) or marked dimi-
nution in or absence of the halo of inhi-
bition in the erythromycin disc and a par-
tial diminution in the area of inhibition
around the clindamycin disc near to the
erythromycin disc (inducible resistance).

Beta-lactamase research

Research into beta-lactamase production
in Haemophilus influenzae and Moraxella
catarrhalis was carried out using nitrocefin
as a substrate with “Identification sticks
b-lactamase” (Ox0id®).

Results

In 2003 and 2004 a total of 2945 bacteria
were studied, distributed thus: S#eprococ-
cus pyogenes (513), Streptococcus pnenmoniae
(1300), Haemaphilus influenzae (829) and
Moraxcella catarrhalis (303). In addition to the
total ratios, the results are presented dis-
criminating the strains isolated from adult
and paediatric patients, with those aged
less than 18 years being considered as the
latter group.

Streptococcus pyogenes

Of the 513 strains of Stzreptococcus pyogenes
(229 isolated in 2003 and 284 in 2004), 449
(87.5%) were taken from paediatric pa-
tients and 64 (12.5%) from adult patients.
Table I shows the susceptibility of the
entire range of strains which were studied
to the antimicrobial agents. It also dis-
criminates and compares the strains iso-
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Quadro | - Susceptibilidade aos antimicrobianos de 513 estirpes de Streptococcus

pyogenes isoladas em 2003 e 2004.

Streptococcus pyogenes
(n=513)
Adultos Pediatria Total

n=64(12,5%) | n=449 (87,5 %) n=513

Antimicrobiano Estirpes Estirpes Estirpes
resistentes resistentes resistentes

Penicilina 0 (0 %) 0 (0 %) 0(0 %)

Amoxicilina/clavulanato 0 (0 %) 0 (0 %) 0 (0 %)
Eritromicina 10 (15,6 %) 87 (19,4 %) 97 (18,9 %)
Claritromicina 10 (15,6 %) 87 (19,4 %) 97 (18,9 %)
Azitromicina 10 (15,6 %) 87 (19,4 %) 97 (18,9 %)
Clindamicina 5 (7,8 %) 26 (5,8 %) 31 (6,0 %)
Tetraciclina 5(7,8 %) 24 (5,3 %) 29 (5,6 %)

Levofloxacina 0(0%) 0(0 %) 0(0 %)

Table | - Antimicrobial susceptibility in the 513 Streptococcus pyogenes strains isolated

in 2003 and 2004
Streptococcus pyogenes
(n=513)

Adult patients Paediatric patients Total

n=64(12.5 %) n =449 (87.5 %) n=513
Antimicrobial Resistant Resistant strains Resistant

strains strains

Penicillin 0 (0 %) 0 (0 %) 0 (0 %)
Amoxicillin/clavulanate 0 (0 %) 0 (0 %) 0 (0 %)
Erythromycin 10 (15.6 %) 87 (19.4 %) 97 (18.9 %)
Clarithromycin 10 (15.6 %) 87 (19.4 %) 97 (18.9 %)
Azithromycin 10 (15.6 %) 87 (19.4 %) 97 (18.9 %)
Clindamycin 5(7.8 %) 26 (5.8 %) 31 (6.0 %)
Tetracycline 5(7.8 %) 24 (5.3 %) 29 (5.6 %)
Levofloxacin 0(0 %) 0 (0 %) 0 (0 %)

tiveis aos antibidticos B-lactimicos. A
resisténcia aos macrolidos, cruzada entre
os 3 ensaiados (eritromicina, claritromi-
cina e azitromicina), foi de 20,5% em 2003
ede 17,6% em 2004 e a tetraciclina de 6,1%

REVISTA PORTUGUESA DE

lated from adult patients with those taken
from paediatric patients. All the micror-
ganisms show susceptibility to beta-
lactamase antibiotics. Resistance to the
macrolides, crossed between the 3 trials,

Todos os
microrganismos se
revelaram
susceptiveis aos
antibioticos
B-lactamicos
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e 4,9%, respectivamente. Nio foram
isoladas estirpes resistentes a levoflo-
xacina. Em relagio ao fendtipo de
resisténcia aos macrolidos, 76,6% das
estirpes isoladas em 2003 e 58,0% das
isoladas em 2004 revelaram o fendtipo M
e 23,4% e 42% o fenotipo MLS ,, respecti-
vamente. Juntando os dois anos, verificou-
-se que os valores de CIM, | para a eritro-
micina foram de 16 mg/L e para a
clindamicina de 0,094 mg/L.

Streptococcus pneumoniae

Foram estudadas 1300 estirpes de . prex-
moniae (565 em 2003 e 735 em 2004), das
quais 1024 (78,8%) isoladas de adultos e
276 (21,2%) de doentes pediatricos. No
Quadro II apresenta-se a susceptibilidade
aos antimicrobianos da sua totalidade e,
discriminadas e comparadas, as estirpes de
adultos e de pediatria. Nesta espécie defi-
nem-se dois patamares de resisténcia a
penicilina, a resisténcia intermédia,
caracterizada por valores de CIM > 0,1
mg/Le < 2mg/L, e aresisténcia elevada,
definida por valores de CIM > 2mg/L.
Demonstrou-se haver susceptibilidade
diminuida a penicilina em 109 (19,3%)
casos em 2003 e em 130 (17,7%) em 2004,
dos quais 86 (15,2%) e 23 (4,1%) revelaram
resisténcia intermédia e 108 (14,7%) e 22
(3,0%) resisténcia elevada, respectiva-
mente. Os valores de CIM,, e de CIM,
para a amoxicilina e amoxicilina/clavu-
lanato foram respectivamente de 0,016
mg/L e 0,5 mg/L. A resisténcia aos
macrolidos atingiu o valor de 18,8%. Em
relagdo ao fenodtipo de resisténcia, 83,7%
das estirpes revelaram o fen6tipo MLS, e
16,3% o fendtipo M. Os valores de CIM,
e de CIM,, para a eritromicina e para a
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(erythromycin, clarithromycin and
azithromycin) was 20.5% in 2003 and
17.6% in 2004. The tetracycline situation
was 6.1% in 2003 and 4.9% in 2004. There
were no levofloxacin-resistant strains iso-
lated. In relation to the macrolides-resis-
tant phenotype, 76.6% of the strains iso-
lated in 2003 and 58.0% isolated in 2004
showed the M phenotype, and 23.4% and
42% the MLS, phenotype.

MIC,, ratios for erythromycin were 16
mg/L and 0.094 mg/L for clindamycin
over the two years.

Streptococcus pneumoniae

1300 strains of Streptococcus pneumoniae (565
in 2003 and 735 in 2004) were studied. Of
these 1024 (78.8%) were isolated from
adult patients and 276 (21.2%) from pae-
diatric patients. Table II shows the total
antimicrobial susceptibility and discrimi-
nates and compares the strains isolated
from adult patients with those taken from
paediatric patients. Two levels of penicil-
lin resistance were defined for this species;
intermediate resistance, characterised by
ratios of MIC > 0.1 mg/L and < 2 mg/
L, and high resistance, defined by ratios
of MIC > 2mg/L. Diminished suscepti-
bility to penicillin was seen in 109 (19.3%)
cases in 2003 and in 130 (17.7%) in 2004,
of which 86 (15.2%) and 23 (4.1%) showed
intermediate resistance and 108 (14.7%)
and 22 (3.0%) respectively showed high
resistance. The MIC, and MMIC, ratios
for amoxicillin were 0.016 mg/L and 0.5
mg/L for amoxicillin/clavulanate. Ma-
crolide resistance was 18.8%. In relation
to the resistance-phenotype, 83.7% of the
strains showed the MLS, phenotype and
16.3% the M phenotype. The MIC,, and
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Quadro Il - Susceptibilidade aos antimicrobianos de 1300 estirpes de Streptococcus
pneumoniae isoladas em 2003 e 2004

Streptococcus pneumoniae
(n=1300)
Adultos Pediatria Total
n=1024(788%) | n=276 (21,2 %) n = 1300
Antimicrobiano Estirpes Estirpes Estirpes
resistentes resistentes resistentes
Penicilina | 150 (14,6 %) 44 (15,9 %) 194 (14,9 %)
Penicilina R 27 (2,6 %) 18 (6,5 %) 45 (3,5 %)
Amoxicilina 3 (0,3 %) 4 (1,4 %) 7 (0,5 %)
Amoxicilina/clavulanato 3 (0,3 %) 4 (1,4 %) 7 (0,5 %)
Cefuroxima 66 (6,4%) 26 (9,4%) 92 (7,1%)
Eritromicina 184 (18,0 %) 61 (22,1 %) 245 (18,8 %)
Claritromicina 184 (18,0 %) 61 (22,1 %) 245 (18,8 %)
Azitromicina 184 (18,0 %) 61 (22,1 %) 245 (18,8 %)
Clindamicina 159 (15,5 %) 48 (17,4 %) 207 (15,9 %)
Tetraciclina 143 (14,0 %) 45 (16,3 %) 188 (14,5 %)
Levofloxacina 5 (0,5 %) 0 (0 %) 5 (0,4 %)
Co-trimoxazol 164 (16,0 %) 50 (18,1 %) 214 (16,5 %)
Cloranfenicol 37 (3,6 %) 10 (3,6 %) 47 (3,6 %)

Penicilina | - Resisténcia intermédia a penicilina; Penicilina R - Resisténcia elevada a penicilina.

Table Il - Antimicrobial susceptibility in the 1300 Streptococcus pneumoniae strains iso-
lated in 2003 and 2004

Streptococcus pneumoniae
(n=1300)
Adult patients Paediatric Total
n =1024 (78,8 %) patients n=1300
n =276 (21,2 %)
Antimicrobial Resistant strains Resistant strains Resistant
strains

Penicillin | 150 (14.6 %) 44 (15.9 %) 194 (14.9 %)
Penicillin H 27 (2.6 %) 18 (6.5 %) 45 (3.5 %)
Amoxicillin 3 (0.3 %) 4 (1.4 %) 7 (0.5 %)
Amoxicillin/clavulanate 3(0.3 %) 4 (1.4 %) 7 (0.5 %)
Cefuroxime 66 (6.4%) 26 (9.4%) 92 (7.1%)
Erythromycin 184 (18.0 %) 61 (22.1 %) 245 (18.8 %)
Clarithromycin 184 (18.0 %) 61 (22.1 %) 245 (18.8 %)
Azithromycin 184 (18.0 %) 61 (22.1 %) 245 (18.8 %)
Clindamycin 159 (15.5 %) 48 (17.4 %) 207 (15.9 %)
Tetracycline 143 (14.0 %) 45 (16.3 %) 188 (14.5 %)
Levofloxacin 5(0.5 %) 0 (0 %) 5(0.4 %)
Co-trimoxazole 164 (16.0 %) 50 (18.1 %) 214 (16.5 %)
Cloranphenicol 37 (3.6 %) 10 (3.6 %) 47 (3.6 %)

Penicillin | - Intermediate resistance to penicillin; Penicillin H - High resistance to penicillin.
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clindamicina foram superiores a 256 mg/L
nas estirpes resistentes. Para a levoflo-
xacina encontraram-se valores de CIM,
de 0,5 mg/L e de CIM,, de 0,5 mg/L.
Apenas 5 estirpes (0,4%) eram resistentes
a esta quinolona, revelando todas CIM
superiores a 32 mg/L. Os valores de CIM,|
para a tetraciclina foram de 16 mg/L.

Haemopbhilus influenzae

Da espécie H. influenzae estudaram-se 829
microrganismos, 448 de 2003 e 381 de
2004. Destes, 625 (75,4%) foram isolados
de adultos e 204 (24,6%) de pediatria. No
Quadro I apresenta-se a susceptibilidade
aos antimicrobianos da totalidade das
estirpes e, discriminadas e comparadas, as
de adultos e de pediatria. A produgio de
f-lactamase, mais frequente em criangas
do que em adultos, verificou-se em 46
(10,3%) estirpes em 2003 e em 37 (9,7%)
em 2004. De acordo com o esperado, todas
estas estirpes eram resistentes a ampicilina
mas susceptiveis a amoxicilina/clavula-
nato. Em apenas sete estirpes resistentes a
ampicilina nio foi detectada a produgio
de beta-lactamases, sendo estas também
resistentes & amoxicilina/clavulanato e a
cefuroxima, 4 isoladas em adultos e 3 em
criangas. Com excepgio da resisténcia ao
co-trimoxazol (13,4%), tanto a resisténcia
a claritromicina como a tetraciclina foram
baixas, respectivamente 5,5% e 1,4%.
Todos os microrganismos eram suscep-
tiveis 4 azitromicina e a ciprofloxacina.

Moraxella catarrbalis

A susceptibilidade aos antimicrobianos
das 303 estirpes de M. catarrbalis (137 de
2003 e 166 de 2004), das quais 186 (61,4%)
isoladas de adultos e 117 (38,6%) de

MIC,, ratios for the erythromycin and for
the clindamycin were over 256 mg/L in
the resistant strains. MIC, ratios of 0.5
mg/L and MIC, ratios of 0.5 mg/L were
seen for the levofloxacin. Only 5 strains
(0.4%) were quinolone resistant, all show-
ing MICs above 32 mg/L. The MIC, ra-

tios for the tetracycline were 16 mg/L.

Haemopbhilus influenzae

829 Haemophilus influenzae species micror-
ganisms were studied, 448 from 2003 and
381 from 2004. Of these, 625 (75.4%) were
isolated from adult patients and 204
(24.6%) from paediatric patients. Table III
shows the susceptibility to the antimicro-
bial agents of the entire range of strains
which were studied. It also discriminates
and compares the strains isolated from
adult patients with those taken from pae-
diatric patients. Beta-lactam production,
more frequent in children than adults, was
seen in 46 (10.3%) strains in 2003 and in
37 (9.7%) in 2004. Just as predicted, all
the strains were ampycylin resistant, but
amoxicillin/clavulanate sensitive. There
were only seven ampycylin resistant
strains in which no beta-lactam produc-
tion was seen, and these were also
amoxicillin/clavulanate and cefuroxime
resistant. 4 were isolated from adult pa-
tients and 3 from paediatric patients. Co-
trimoxazole resistance (13.4%) notwith-
standing, clarithromycin and tetracycline
resistance were low, 5.5% and 1.4% respec-
tively. All the microrganisms were azi-
thromycin and ciprofloxacin susceptible.

Moraxella catarrbalis
Table IV shows the susceptibility of the
antimicrobials to the 303 strains of
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Quadro Il - Susceptibilidade aos antimicrobianos de 829 estirpes de Haemophilus
influenzae isoladas em 2003 e 2004
Haemophilus influenzae
(n=829)
Adultos Pediatria Total
n = 625 (75,4%) n =204 (24,6%) n =829
Antimicrobiano Estirpes Estirpes Estirpes
resistentes resistentes resistentes
Ampicilina 57 (9,1 %) 33 (16,2 %) 90 (10,9 %)
Amoxicilina/clavulanato 4(0,6 %) 3(1,5%) 7 (0,8 %)
Cefuroxima 4(0,6 %) 3(1,5%) 7 (0,8 %)
Claritromicina 32 (5,1 %) 14 (6,9 %) 46 (5,5 %)
Azitromicina 0 (0,0 %) 0 (0,0 %) 0 (0,0 %)
Ciprofloxacina 0 (0,0 %) 0 (0,0 %) 0 (0,0 %)
Tetraciclina 7 (1,1 %) 5 (2,5 %) 12 (1,4 %)
Co-trimoxazol 75 (12,0 %) 36 (17,6 %) 111 (13,4 %)

Table Il - Antimicrobial susceptibility in the 829 Haemophilus influenzae strains isolated

in 2003and 2004
Haemophilus influenzae
(n=829)
Adult patients Paediatric Total
n = 625 (75.4%) patients n =829
n =204 (24.6%)
Antimicrobial Resistant strains Resistant strains Resistant
strains
Ampycylin 57 (9.1 %) 33 (16.2 %) 90 (10.9 %)
Amoxicillin/clavulanate 4(0.6 %) 3(1.5 %) 7 (0.8 %)
Cefuroxime 4(0.6 %) 3(1.5%) 7 (0.8 %)
Clarithromycin 32 (5.1 %) 14 (6.9 %) 46 (5.5 %)
Azithromycin 0(0.0 %) 0 (0.0 %) 0 (0.0 %)
Ciprofloxacin 0(0.0 %) 0 (0.0 %) 0(0.0 %)
Tetracycline 7 (1.1 %) 5 (2.5 %) 12 (1.4 %)
Co-trimoxazole 75 (12.0 %) 36 (17.6 %) 111 (13.4 %)

doentes pediatricos, esta apresentada no
Quadro IV. Como o NCCLS nio indica
valores de concentragles criticas para
interpretar a susceptibilidade desta espécie,
adoptaram-se os valores indicados para
Haemophilus spp., a exemplo do que é
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Moraxcella catarrhalis (137 from 2003 and 166
from 2004). 186 (61.4%) were isolated
from adult patients and 117 (38.6%) from
paediatric patients. As the NCCLS does
not give critical concentration ratios with
which to interpret the susceptibility of
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Quadro IV - Susceptibilidade aos antimicrobianos de 303 estirpes de Moraxella catarrhalis

isoladas em 2003 e 2004
Moraxella catarrhalis
(n'=303)
Adultos Pediatria Total

n =186 (61,4%) n =117 (38,6%) n =303

Antimicrobiano Estirpes Estirpes Estirpes
resistentes resistentes resistentes

Ampicilina 179 (96,2 %) 113 (96,6 %) 292 (96,4 %)
Amoxicilina/clavulanato 0 (0,0 %) 0 (0,0 %) 0 (0,0 %)
Cefuroxima 0(0,0 %) 0(0,0 %) 0 (0,0 %)
Claritromicina 0 (0,0 %) 0 (0,0 %) 0 (0,0 %)
Azitromicina 0(0,0 %) 0(0,0 %) 0 (0,0 %)
Ciprofloxacina 0(0,0 %) 0(0,0 %) 0(0,0 %)
Tetraciclina 2 (1,0 %) 1(0,9 %) 3(1,0 %)
Co-trimoxazol 50 (26,9 %) 32 (27,4 %) 82 (27,1 %)

Table IV - Antimicrobial susceptibility in the 303 Moraxella catarrhalis strains isolated in

2003 and 2004
Moraxella catarrhalis
(n=303)
Adult patients Paediatric Total
n =186 (61.4%) patients n =303
n =117 (38.6%)
Antimicrobial Resistant strains Resistant strains Resistant
strains
Ampycylin 179 (96.2 %) 113 (96.6 %) 292 (96.4 %)
Amoxicillin/clavulanate 0(0.0 %) 0(0.0 %) 0 (0.0 %)
Cefuroxime 0(0.0 %) 0(0.0 %) 0 (0.0 %)
Clarithromycin 0(0.0 %) 0(0.0 %) 0(0.0 %)
Azithromycin 0(0.0 %) 0(0.0 %) 0 (0.0 %)
Ciprofloxacin 0(0.0 %) 0(0.0 %) 0(0.0 %)
Tetracycline 2 (1.0 %) 1(0.9 %) 3 (1.0 %)
Co-trimoxazole 50 (26.9 %) 32 (27.4 %) 82 (27.1 %)

frequentemente referido na literatura'. O
principal mecanismo de resisténcia foi a
producio de beta-lactamase, que se
observou em 292 microrganismos (96,4%)
estudados e que correspondeu a resisténcia
a ampicilina. Para além da ampicilina,

this species, the ratios given for Haemaphilus
spp., are used. This example is frequently
referred to in studies!. The main resistance
mechanism was the production of beta-
lactams, which was seen in 292 micror-
ganisms (96.4%) studied and which corre-
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detectou-se apenas resisténcia ao co-
-trimoxazol (27,1%) e a tetraciclina (1,0%).
Todas as estirpes se revelaram susceptiveis
a amoxicilina/clavulanato, cefuroxima,
claritromicina, azitromicina e ciproflo-
xacina.

Discussao

O conhecimento continuo e actualizado
da susceptibilidade aos antimicrobianos
das principais bactérias responsaveis por
infecgdo do aparelho respiratorio adqui-
rida na comunidade no nosso pais é
importante, ndo s6 porque tem sido
referido um aumento nas resisténcias mas
também porque, por vezes, ha variagio
significativa na sua prevaléncia. O Estudo
Viriato tem permitido um acompanha-
mento da situagdo nacional desde 1999. Os
dados apresentados no presente texto tém
por base uma populagio constituida por
2996 bactérias e actualizam os anterior-
mente divulgados'?*, correspondentes aos
anos de 1999 a 2002.

As 513 estirpes de S. pyagenes (Streptococcus
beta-hemoliticos do Grupo A de Lance-
field) isoladas de doentes com amigdalite/
/faringite eram na sua totalidade suscep-
tiveis a penicilina e aos restantes com-
postos beta-lactamicos, como seria de
esperar, dado que nio foram ainda des-
critas resisténcias a esta classe de antibié-
ticos. A penicilina continua a ser o farmaco
de eleigio para a terapéutica da amigdalite
estreptocécica devido a sua eficacia pro-
vada, seguranga, espectro estreito e baixo
custo®.

Os macrdélidos sio frequentemente su-
geridos como alternativa. Portugal tem
sido um dos paises europeus onde se tem
encontrado resisténcia elevada aos ma-
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spond to the ampycylin resistance. In
addition to ampycylin, only resistance to
co-trimoxazole (27.1%) and tetracycline
(1.0%) was seen. All the strains were sus-
ceptible to amoxicillin/clavulanate,
cefuroxime, clarithromycin, azithromy-
cin and ciprofloxacin.

Discussion

On-going up-dating of the susceptibility
of the antimicrobials of the main bacte-
ria responsible for community acquired
respiratory tract infection in Portugal is
important for two reasons. Firstly be-
cause an increase in resistance has been
seen and secondly because there is some-
times a significant variation in its preva-
lence. The Viriato study has enabled the
situation in Portugal to be monitored
since 1999. The data presented here is
based on a population made up of 2996
bacteria and up-dates that were previously
published"?*, and which corresponded to
the years 1999-2002.

The 513 Streptococens pyogenes strains (Strep-
tococens beta-hemolyticus of the Lancefield
A Group) isolated from tonsilitis/phar-
yngitis patients were all penicillin suscep-
tible and the remaining beta-lactamase
complexes susceptible. This was as ex-
pected, given that resistance to this class
of antibiotics has not yet been described.
Penicillin continues to be the gold stand-
ard of therapeutic options for streptococ-
cus tonsillitis owing to its proven efficacy,
safety, narrow spectrum and low costs®.
Macrolides are frequently suggested as an
alternative. Portugal has proved to be one
of the European countries where greater
resistance to macrolides (erythromycin,
clarithromycin and azithromyecin) of this
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crélidos (eritromicina, claritromicina e
azitromicina) nesta espécie. Os valores
mais altos de resisténcia, 35,8%, foram
encontrados nos anos de 1998 e 1999’.
Nos anos seguintes, a resisténcia desceu
para valores préximos dos 25%?, situagio
que se manteve até 2004. Contudo, apesar
da estabilidade na percentagem de resis-
téncia, ocorreu uma inversio no fendtipo
dominante, que inicialmente era o MLS,
(85% das estirpes resistentes), posterior-
mente substituido, nos Gltimos anos, pelo
fenotipo M. Esta alteragdo nio pode ser
atribuida unicamente ao aumento no con-
sumo de macrélidos porque o fenétipo
MLS, confere resisténcia de nivel elevado
a todos os macrolidos, lincosamidas e es-
treptogramina B, ao passo que o fenétipo
M apenas confere resisténcia de nivel baixo
aos macrdélidos eritromicina, claritro-
micina e azitromicina. A caracterizag¢io
genotipica destas estirpes’ mostrou que a
alteragio no fendtipo resultou de uma
diminui¢io na frequéncia de isolamento
do clone dominante com fenétipo MLS,
e da sua substituigdo por diversos clones
com fendtipo M. Curiosamente, estes ndo
sio os mais prevalecentes em Espanha,
apesar de no pais vizinho 95% das estirpes
resistentes aos macrolidos apresentarem o
fenotipo M. Estes resultados continuam
a desaconselhar o uso de macrélidos na
terapéutica empirica da amigdalo-faringite
aguda no pais porque a probabilidade de
insucesso terapéutico é elevada.

Apesar de se ter continuado a verificar
uma diminui¢io na resisténcia a tetraci-
clina (actualmente de 5,6%) associada a
diminui¢do da importancia do clone do-
minante do fenotipo MLS, anteriormente
referido e auséncia de resisténcia a levo-

species has been found. The highest re-
sistance ratios — 35.8% - were found in
1998 and 19997. Resistance fell to ratios
of around 25%? in the following years and
this continued until 2004. Despite the sta-
bility in the percentage of resistance, there
was, however, an inversion in the domi-
nant phenotype. Initially this was the
MLS, phenotype (85% of the resistant
strains), but this has been replaced over
the last few years by the M phenotype.
This change cannot be solely attributed
to the increase in macrolide consumption
as the MLS, phenotype confers high level
resistance to all macrolides, lincosamides
and streptogramin B, while the M pheno-
type only confers low level resistance to
the erythromycin, clarithromycin and
azithromycin macrolides. The genotype
characterization of these strains’ shows
that the alteration in the phenotype
stemmed from a decrease in the frequency
of isolation of the dominant clone with
the MLS, phenotype and its replacement
with several M phenotype clones. Cu-
riously, these are not the most prevalent
strains in Spain, even though in Portugal’s
neighbouring country 95% of the ma-
crolide-resistant strains show the M phe-
notype'. These results continue to show
that it is not advisable to use macrolides
as practical treatment measures for acute
tonsillitis/pharyngitis in Portugal as there
is a high probability of this treatment be-
ing unsuccessful.

There is a continuing decrease in tetracy-
cline resistance (currently 5.6%) associated
with the decrease in the importance of the
dominant MLS, phenotype clone, as
abovementioned, and the lack of
levofloxacin resistance. Despite this, how-
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floxacina, estes antibidticos nio tém in-
teresse na terapéutica da amigdalite
estreptococica, sobretudo na populagio
pediatrica, que constituiu a maioria da
amostra estudada.

Nos dois anos a que se refere o presente
texto estudaram-se 1300 estirpes de S.
prenmoniae. Depois de se ter verificado um
aumento significativo na resisténcia a
penicilina ha cerca de uma década'l, a
situagdo estabilizou durante alguns anos
em valores compreendidos entre os 20%
e os 25%">*, tendo, nos Gltimos anos,
vindo a verificar-se uma diminui¢io nos
valores de resisténcia (19,2% em 2003 e
17,7% em 2004), sobretudo na resisténcia
elevada, que, nos ultimos dois anos, foi
de apenas 4,1% e 3,0%, respectivamente.
Também as diferencas, por vezes acen-
tuadas, entre os valores encontrados em
adultos e em doentes pediatricos nio se
verificaram nos tltimos anos.

A recente diminuicio observada na
resisténcia a penicilina podera ser conse-
queéncia da utilizagio da recente vacina
conjugada 7-valente que inclui os ser6tipos
mais frequentemente resistentes a penici-
lina!®,

Em relacio aos outros antibidticos beta-
-lactamicos ensaiados, encontraram-se
percentagens de resisténcia de 0,5% a amo-
xicilina e a amoxicilina/clavulanato e de
7,1% a cefuroxima. A aparente contra-
di¢3o entre valores de resisténcia a penici-
lina e aos outros antibiéticos beta-lacta-
micos nesta espécie deve-se ao facto de
serem definidos valores de concentracdes
criticas diferentes para a interpretagdo da
categoria de susceptibilidade para cada um
destes antimicrobianos®. Recorda-se que,
para a terapéutica das infec¢des por
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ever, these antibiotics are not used in the
treatment of streptococcus tonsillitis, par-
ticularly in the paediatric population, the
population which makes up the greater
part of the sample studied.

In the two years this study covers, 1300
strains of Streptococcus pnenmoniae were stu-
died. After a significant increase in peni-
cillin-resistance was seen for around a de-
cade'!, the situation stabilised for some
years with ratios of between 20% and
25%"** The last few years has brought a
decrease in resistance levels (19.2% in 2003
and 17.7% in 2004), especially in high-level
resistance which has been only 4.1% and
3.0% respectively. The differences - which
were sometimes marked - between the
ratios seen in adult and paediatric patients,
have not been seen over the last few years.
The recent decrease seen in resistance to
penicillin may be a consequence of the use
of the recent 7-valente conjugate vaccine
which includes the most frequent peni-
cillin-resistant serotypes'>®.

In relation to the other beta-lactamase an-
tibiotics studied, a 0.5% resistance to
amoxicillin and amoxicillin/clavulanate
was seen, along with a 7.1% resistance to
cefuroxime. The seeming contradiction
between the ratios of resistance to peni-
cillin and the other beta-lactamase anti-
biotics of this species is due to different
critical concentration ratios being defined
for interpreting the category of suscepti-
bility for each of these antimicrobials®. It
will be remembered that for treating pneu-
mococcos infections, adding clavulanate
to amoxicillin brings no benefits, as the
mechanism of resistance is not via the pro-
duction of beta-lactams.

Although beta-lactams, in particular peni-
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pneumococos, nio ha beneficio na adigio
do acido clavulanico a amoxicilina, porque
o mecanismo de resisténcia ndo é por
produgio de beta-lactamase.

Embora a utiliza¢io de antibioticos beta-
-lactamicos, nomeadamente de penicilina,
continuar a ser considerada a terapéutica
de elei¢io nas infecgdes respiratorias de
etiologia pneumococica, incluindo as
causadas por estirpes com resisténcia
intermédia', a prevaléncia elevada destes
microrganismos ¢ uma realidade preocu-
pante porque frequentemente as estirpes
sio também resistentes a outros antibio-
ticos, como se verificou no presente
estudo.

Em pneumococos, na tltima década, a su-
bida mais acentuada continuou a observar-
-se na resisténcia aos macrolidos (eritro-
micina, claritromicina e azitromicina)®,
tendo atingido valores de 20,2% em 2003
e 17,8% em 2004. Neste microrganismo,
o fenétipo largamente dominante foi o
MLS, (83,7%), o que condicionou a detec-
¢do dos valores elevados de CIM,; (>
256mg/L) para todos os macrolidos e para
a clindamicina, n3o tendo havido varia-
¢Oes nos ultimos anos, ao contrario do que
se observou em S. pyogenes.

A resisténcia a levofloxacina detectou-se
apenas em 0,4% das estirpes estudadas nos
dois Gltimos anos. A comparagio com a
realidade de anos anteriores fica prejudi-
cada porque se ensaiaram quinolonas
diferentes nesses anos (ciprofloxacina e
ofloxacina), mas pode afirmar-se que é
ainda rara a resisténcia as quinolonas com
boa actividade anti-pneumococica. A resis-
téncia aos antibioticos em H. influenzae
(foram estudadas nestes dois anos 829
estirpes) ndo tem aumentado em Portu-
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cillin, are still considered the gold stan-
dard in the treatment of respiratory in-
fections of a pneumococcos aetiology -
including those caused by intermediate re-
sistance strains'* - the high number of
these microrganisms is a worrying reality
as the strains are frequently resistant to
other antibiotics too, as this study shows.
The most strongly marked increase in
pneumococcos over the last decade has
continued to be seen in macrolides (ery-
thromyecin, clarithromycin and azithro-
mycin)" resistance. This reached ratios of
20.2% in 2003 and 17.8% in 2004. The
more dominant phenotype in this
microrganism was the MLS,, (83.7%). This
facilitated the detection of the higher
MIC,, ratios (> 256mg/L) for all the
macrolides and while there has been no
variation seen in clindamycin over the last
few years, the same cannot be said for
Streptococcus pyogenes.

Resistance to levofloxacin has been found
in only 0.4% of the strains under study in
the last two years. Comparisons with the
earlier situation were flawed because dif-
ferent quinolones (ciprofloxacin and
ofloxacin) were used in these years but it
can be affirmed that quinolone-resistance
is still rare with good antipneumococcic
activity. Antibiotic-resistance in Haeno-
philus influenzae (829 strains were studied
over these two years) has not grown over
the last decade in Portugal. The current
amount (10%) of beta-lactam producing
strains, which condition ampycylin resis-
tance, is similar to that found in 1992
(11.2%)*¢. Only seven strains (0.8%) which
are ampycylin, amoxicillin/clavulanate
and cefuroxime resistant and not beta-
lactamase producers have been seen. This
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gal na Gltima década. O valor actual de
estirpes produtoras de beta-lactamase
(10%), que condiciona a resisténcia a
ampicilina, é semelhante a0 encontrado em
1992 (11,2%). Detectaram-se apenas sete
estirpes (0,8%) resistentes a ampicilina,
amoxicilina / clavulanato e cefuroxima e
nio produtoras de beta-lactamase. Este
mecanismo de resisténcia continua a ser
muito raro no pais. Finalmente, a resis-
téncia ao co-trimoxazol foi de 13,4%, a
tetraciclina de 1,4 %, e todas as estirpes se
revelaram susceptiveis a azitromicina e a
ciprofloxacina. Nos macrolidos, encon-
trou-se uma resisténcia de 5,5% a clari-
tromicina e auséncia de resisténcia a
azitromicina.

Das 303 estirpes de M. catarrhalis, 96,4%
produziam beta-lactamase. Este valor foi
semelhante ao encontrado desde o inicio
do Estudo Viriato. A produgio de beta-
-lactamase foi o principal mecanismo de
resisténcia encontrado, o que tem sido
descrito em estudos recentes de ambito
idénticoV. Para além da resisténcia a ampi-
cilina, demonstrou-se resisténcia ao co-
-trimoxazol em 27,1% das estirpes e, pela
primeira vez, encontraram-se 3 estirpes
(1,0%) resistentes a tetraciclina. Com base
nestes dados pode continuar a afirmar-se
que, presentemente, as estirpes de M.
catarrhalis sio resistentes a ampicilina e
amoxicilina devido a produgio de beta-
-lactamase e susceptiveis a maioria dos
restantes antimicrobianos potencialmente
Uteis na terapéutica das infecgdes respira-
torias, incluindo beta-lactamicos (resis-
tentes as beta-lactamases ou associados a
inibidores destas enzimas), macroélidos,
tetraciclinas (doxiciclina) e quinolonas.
Tendo em consideracido os valores de
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resistance mechanism is still very rare in
Portugal. Finally, co-trimoxazole resis-
tance was 13.4%, tetracycline 1.4 % and
all strains were azithromycin and cipro-
floxacin susceptible. The macrolides
showed a 5.5% resistance to clarithro-
mycin and lack of azithromycin resistance.
Of the 303 strains of Moraxella catarrhalis,
96.4% produce beta-lactams. This ratio
was similar to that which has been found
since the beginning of the Viriato study.
Beta-lactamase production was the main
resistance mechanism found and has been
described in recent studies with an identi-
cal scope. In addition to ampycylin re-
sistance, co-trimoxazole resistance was
seen in 27.1% of the strains and, for the
first time, 3 (1.0%) tetracycline-resistant
strains were found. Based on these data
we can continue to affirm that at present
Moraxella catarrhalis strains are ampycylin
and amoxicillin resistant due to beta-
lactamase production and are also suscep-
tible to the majority of the remaining
antimicrobials potentially useful in trea-
ting respiratory infections, These include
beta-lactamase macrolides (beta-lactamase
resistant or associated with the inhibitors
of these enzymes), tetracyclines (doxycy-
cline) and quinolones.

Taking the ratio of susceptibility to all the
antibiotics included in this study into ac-
count, penicillin continues to be the most
active pharmaceutical product against
Streptococcus pyggenes, amoxicillin and levo-
floxacin against Streptococens pnenmoniae and
the amoxicillin/clavulanate association,
cefuroxime, azithromycin and ciproflo-
xacin against Haemophilus influenzae and
Moraxella catarrbalis. The pharmaceutical
products which are most active simulta-
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susceptibilidade a todos os antibidticos
incluidos no presente estudo, a penicilina
continua a ser o fArmaco mais activo con-
tra S. pyogenes, a amoxicilina e a levoflo-
xacina contra S. pneumoniae € a assoCiagao
amoxicilina / clavulanato, a cefuroxima,
a azitromicina e a ciprofloxacina contra
H. influenzae € M. catarrhalis. Os farmacos
mais activos simultaneamente contra S.
pnenmoniae, H. influenzae e M. catarrbalis
isolados de doentes com infec¢des do
aparelho respiratorio inferior adquiridas
na comunidade em Portugal sio, na
actualidade, a associacio amoxicilina / cla-
vulanato e as quinolonas. O presente tra-
balho procura ser um contributo, baseado
em dados microbioldgicos de milhares de
estirpes, para a escolha dos antibiéticos
mais adequados a terapéutica empirica das
infecgBes respiratorias bacterianas adqui-
ridas na comunidade.

Como se tém verificado variagdes rapidas
nas resisténcias, é essencial a continuagio
de estudos prospectivos de vigilancia epi-
demiolégica que permitam acompanhar
asituagdo e comparar cCom rigor microrga-
nismos isolados em multiplos centros
dispersos pelo pais. O Estudo Viriato,
pioneiro em Portugal para os quatro
agentes estudados, preenche todos estes
requisitos.
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neously against Streptococcus pneunoniae,
Haemophilus influenzae and Moraxella catarrhalis
isolated from patients with community
acquired lower respiratory tract infections
in Portugal are currently the amoxicillin/
clavulanate association and the quino-
lones. This study seeks to be a contribu-
tion, based on microbiological data from
millions of strains, to the choice of the
best antibiotics for the practical treatment
of community acquired bacterial respira-
tory infections.

As rapid variations in resistance have been
seen, what is essential is to continue pro-
spective epidemiological monitoring stu-
dies that allow the situation to be followed
and rigorously compare the microrga-
nisms isolated in multiple centres spread
throughout the country. The Viriato
study, a groundbreaking study in Portu-
gal for the four agents studied, meets these
requirements.
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