
Eur J Clin Microbiol Infect Dis (2005) 24: 145–148
DOI 10.1007/s10096-004-1258-6

CONCISE ARTICLE

E. Nulens · I. Gould · F. MacKenzie · A. Deplano ·
B. Cookson · E. Alp · E. Bouza · A. Voss

Staphylococcus aureus carriage among participants at the 13th
European Congress of Clinical Microbiology and Infectious Diseases

Published online: 20 January 2005
C© Springer-Verlag 2005

Abstract The aim of this study was to measure the rate of
Staphylococcus aureus nasal colonization among attendees
of the 13th European Congress of Clinical Microbiology
and Infectious Diseases (ECCMID), particularly with re-
gard to methicillin-resistant (MRSA) strains. The 31.4%
rate of Staphylococcus aureus colonization detected among
the participants was in line with colonization rates reported
previously for healthcare workers. A statistical difference
was found between the rates of Staphylococcus aureus car-
riage in physicians (37.4%) and non-physicians (21.7%)
but not between males (35.0%) and females (28.9%). Only
one participant (a Belgian physician) was found to carry
MRSA. Surprisingly, the rate of methicillin-susceptible
Staphylococcus aureus carriage was significantly higher
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among participants from countries with a low prevalence
of MRSA.

Introduction

In Europe, methicillin-resistant Staphylococcus aureus
(MRSA) is heterogeneously spread among in- and outpa-
tients. While most European countries have a high preva-
lence of MRSA, in Scandinavian and Dutch hospitals
MRSA is detected in patients only rarely or not at all
[1, 2]. Healthcare workers (HCWs) exposed to patients
with MRSA may become transient or permanent MRSA
carriers and subsequently serve as a source of further trans-
mission among patients and other HCWs. Therefore, most
countries have developed hospital infection control guide-
lines to prevent the colonization of HCWs from patients
with proven and/or suspected MRSA. Whether exposure to
MRSA outside the hospital poses a risk to HCWs, or even
exists, is not yet known.

In the study presented here, the ESCMID Study Group on
Nosocomial Infections (ESGNI) aimed to measure the rate
of Staphylococcus aureus, especially MRSA, colonization
among attendees of the 13th European Congress of Clinical
Microbiology and Infectious Diseases (ECCMID) that took
place in Glasgow in 2003.

Materials and methods

One thousand swabs with liquid Ames transport medium
(Becton Dickinson, Sparks, MD, USA) and a short ques-
tionnaire were randomly placed in the congress bags given
to all ECCMID attendees during congress registration. In-
dividuals who received these materials were asked to fill in
the questionnaire, culture their anterior nares with the swab
according to the provided guidelines, replace the swab in
the transport medium, and deliver the swab and completed
questionnaire to a collection point. The questionnaire gath-
ered information on the participant’s profession (including
the specialty for physicians), patient contact, number of
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years in the profession, and the country of current pro-
fessional practice. All swabs were delivered to one centre
(Department of Medical Microbiology, University Medi-
cal Centre Nijmegen, The Netherlands) for microbiological
examination.

The swabs were placed in nutrient broth no. 2, sup-
plemented with 7% NaCl, adjusted to pH 7.2 (Oxoid,
Haarlem, The Netherlands), and incubated at 34◦C. Af-
ter 24 h, the suspension was inoculated onto Columbia
blood agar and mannitol salt agar, and incubated at 34◦C.
The plates were evaluated for growth of Staphylococcus
aureus after 24 and 48 h of incubation. Colonies sus-
pected to be Staphylococcus aureus were initially screened
for their ability to agglutinate rabbit plasma. If this test
was negative but Staphylococcus aureus was still sus-
pected, Staphaurex (Remel, Lenexa, KS, USA) and a tube-
coagulase test were performed to exclude Staphylococcus
aureus.

Susceptibility testing was performed with a disk dif-
fusion assay using a 0.5 McFarland inoculum and 5 µg
oxacillin disks on Mueller–Hinton agar supplemented with
2% NaCl. The plates were evaluated after 24 and 48 h of
incubation at 34◦C. Strains were considered resistant if the
inhibition zone was <20 mm and when any growth around
the disk was observed. Strains were considered heteroge-

neously resistant when partial growth within the inhibi-
tion zone or microcolonies around the oxacillin disk were
observed. In addition, a disk diffusion assay using 5 µg
ciprofloxacin disks on Mueller–Hinton agar and an inocu-
lum of 0.5 McFarland was performed [3]. All oxacillin- and
ciprofloxacin-resistant strains were tested for the presence
of the mecA gene according to the method described by
Murakami et al. [4].

In the case of MRSA detection, genomic DNA extraction,
SmaI restriction, and DNA fragment separation by pulsed-
field gel electrophoresis were performed as described be-
fore [5].

Results and discussion

Close to 5,000 delegates from 87 different countries at-
tended the ECCMID in 2003. Of the 1,000 randomly dis-
tributed swabs, 335 (33.5%) were returned by attendees
from 49 different countries. The distribution of the congress
attendees and the study participants from different coun-
tries is displayed in Table 1

For six (1.8%) samples the sex of the participant
was not available, but none of these volunteers was a
Staphylococcus aureus carrier. For the remaining samples,

Table 1 Distribution by country of ECCMID attendees, study participants (for countries with >2 participants in the study), and S. aureus
carriers per country

Country No. of ECCMID attendees No. (%) of study participantsa No. (%) of S. aureus carriersb

Great Britain 542 46 (8.5) 12 (26.1)
The Netherlands 144 45 (31.3) 20 (44.4)
Belgium 187 34 (18.2) 14 (41.2)
Sweden 102 23 (22.6) 8 (34.8)
Greece 235 20 (8.5) 2 (10.0)
Switzerland 107 18 (16.8) 6 (33.3)
USA 270 13 (4.8) 2 (15.4)
Germany 201 11 (5.5) 6 (54.5)
Romania 28 11 (39.3) 1 (9.1)
Finland 70 10 (14.3) 5 (50.0)
Denmark 58 8 (13.8) 0
Italy 166 8 (4.8) 2
Slovenia 33 7 (21.2) 3
Norway 46 6 (13.0) 3
Slovakia 17 6 (35.3) 1
Poland 49 6 (12.3) 1
Spain 201 5 (2.5) 3
NA NA 5 (ND) 0
Canada 40 4 (10.0) 2
Russia 47 3 (6.4) 2
France 160 3 (1.9) 0
Czech Republic 59 3 (5.1) 0
Serbia 9 3 (33.3) 1
Others (2 participants) 455 16 (3.5) 6
Others (1 participant) 254 21 (8.3) 5

aPercentage of respective ECCMID attendees (= measure of willingness to participate in study)
bPercentages provided for countries represented by 10 or more participants
NA, not available
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Table 2 Rates of MSSA
colonization among participants
from countries with low and
high prevalences of MRSA

Countrya No. of ECCMID
attendees

No. (%) of study
participants

No. (%) of S.
aureus carriers

Low-prevalence countries
The Netherlands 144 45 20
Sweden 102 23 8
Finland 70 10 5
Denmark 58 8 0
Norway 46 6 3
Total 420 92 (21.9%) 36 (39.1%)

Other countries 2,244 188 (8.4%) 52 (27.6%)

aOnly countries with >2 study
participants were included in
this evaluation

163 (49.5%) were from male, and 166 (50.5%) from female
volunteers. Of the 335 swabs, 105 (31.4%) were culture-
positive for Staphylococcus aureus, with 28.9% of the car-
riers being female and 35% male (P>0.05). Table 1 shows
the distribution of the Staphylococcus aureus carriers per
country, with a percentage provided for countries with at
least 10 participants.

Among the 214 physicians who participated in the study,
80 (37.4%) were Staphylococcus aureus carriers, while
only 25 (21.7%) of the 115 non-physicians were Staphylo-
coccus aureus carriers (P<0.05). About 80% of the physi-
cians had regular contact with patients, with more than half
of them reporting contact on a daily basis.

The susceptibility screening methods identified nine
strains as intermediately susceptible (n=7) or resistant
(n=2) to ciprofloxacin. No heteroresistance to oxacillin
was detected, but one patient’s swab grew two morpholog-
ically different Staphylococcus aureus strains resistant to
oxacillin and ciprofloxacin. All of the other strains that were
intermediately susceptible and resistant to ciprofloxacin
were negative for the mecA gene.

The only MRSA-positive attendee we could identify
was a male Belgian physician, who reported more than 10
years of medical practice and daily patient contact. Two
MRSA strains were isolated from this patient’s sample,
and the strains differed from each other with regard to
both their susceptibility patterns and their genotypes.
One MRSA strain belonged to PFGE genotype A20, the
other to genotype B2; both of these genotypes have been
widespread in Belgian hospitals during recent years.

Overall, the rate of MRSA carriage among the screened
participants was 0.3%. The rate of Staphylococcus aureus
carriage in countries with low and high rates of MRSA
prevalence was 39.1% and 27.6%, respectively. Further-
more, the willingness to participate in the study seemed to
differ according to prevalence of MRSA in the attendee’s
country; 27.6% of the participants resided in countries with
a low prevalence and 8.4% were from countries with a high
prevalence.

The aim of this study was to measure the rate of
colonization with Staphylococcus aureus and, specifically,
MRSA colonization among HCWs who participated at
the 13th ECCMID. The overall rate of Staphylococcus
aureus carriage was 31.4%, which is in the range of
previously published carriage rates among HCWs [6]. As
expected, physicians with patient contact were found to

carry Staphylococcus aureus significantly more frequently
than participants without patient contact.

The finding of a single MRSA carrier among the partic-
ipants was much lower than expected. This could be ex-
plained by the fact that the number of participants from
countries known to have a high prevalence of MRSA,
such as France, Spain, Portugal and Italy, was very low,
which could indicate that participation in this study was
negatively correlated with the prevalence of MRSA in
the home country of the potential participant. Since the
swabs were distributed randomly in the congress bags,
we have to assume that ECCMID participants from all
countries had an equal opportunity to participate in the
study.

When comparing the results it was remarkable that
participants from countries known to have a low preva-
lence of MRSA, such as The Netherlands and Scandina-
vian countries [2], had the highest rates of Staphylococ-
cus aureus carriage (34.8–44.4%), while the rates were
clearly lower among participants from the other countries
(Table 2). Apparently, Staphylococcus aureus carrier status
does not necessarily predispose HCWs to MRSA colo-
nization. In fact, carriers of Staphylococcus aureus might
even be protected from colonization with another (possibly
methicillin-resistant) strain, as we know from therapeutic
studies with avirulent Staphylococcus aureus strains in the
pre-antibiotic area [7].

High-level oxacillin resistance and ciprofloxacin resis-
tance was detected in two strains from the same participant
using our susceptibility testing method. No heteroresis-
tance was detected in the other strains. Recent reports
have indicated that mecA-positive heteroresistant strains
with relatively low minimum inhibitory concentrations to
oxacillin have been found to be associated with resistance
to ciprofloxacin in 95% of strains [8, 9]. We consequently
examined all Staphylococcus aureus strains that were
intermediately resistant or resistant to ciprofloxacin for
the presence of the mecA gene. Of the ten ciprofloxacin
intermediate or resistant Staphylococcus aureus strains
detected, only two were found to have the mecA gene. Both
of these strains were homogeneously oxacillin resistant
and thus would have been detected without screening
for ciprofloxacin resistance. Moreover, the two MRSA
strains both demonstrated high-level oxacillin resistance.
The strains belonged to PFGE genotype A20c and B2y
(subtypes from clone A20 and B2, respectively), which
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have been prevalent in Belgian hospitals since 2001 and
are disseminated in surrounding countries as well [1, 5,
10]. It is unknown whether this physician posed a risk
for transmitting MRSA to other participants during social
contact at the congress. Since samples were only taken
at registration, the study was not equipped to measure
possible transmission during the meeting.

Future studies on the subject of Staphylococcus aureus
carriage among HCWs should further evaluate the possible
protective effect of methicillin-susceptible Staphylococcus
aureus carriage on preventing MRSA carriage. To investi-
gate the possibility of transmission during social contact,
future studies should be planned in low-endemic situations
that allow easy tracking of MRSA since the results would
not be confounded by the presence of multiple types of
MRSA. Such studies should include much higher numbers
of participants.
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