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Increased incidence of methicillin-resistant Staphylococcus aureus (MRSA)
outside the hospital: an emerging clinical problem
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Introduction

Methicillin resistant Staphylococcus aureus (MRSA)
is a major nosocomial pathogen, with hospital-based
outbreaks occurring worldwide (1,2).
Up to now one of the most serious aspects of the
treatment of Staphylococcus aureus infections is its
resistance to methicillin, which in clinical terms
means resistance to all beta-lactam antibiotics.
Now, from a major problem almost exclusively en-
countered in hospital patients, MRSA infection has
become a cause of urinary tract, skin, soft tissue and
systemic infections even outside the hospital, but
the true extent of MRSA in the community is not
yet known (3-6). In fact, interpretation of communi-
ty MRSA epidemiological trends is a problem, since
the term is ill-defined and the related data are hardly
included into a context (7-9).
Recent reports indicate that community-acquired
MRSA infections are anyway increasing and may
now involve also persons without predisposing risk
factors (2,10,11,12).
This changing epidemiology of MRSA bears strik-
ing similarity to the emergence of the penicillinase-

mediated resistance of Staphylococcus aureus ob-
served decades ago.
Even though the origin of the emerging MRSA
strains is not known, the prevalence of these strains
in the community seems likely to increase substan-
tially (9,13).
The changing epidemiology of MRSA is today im-
portant for many reasons, but principally because of
the increasing number of patients discharged into
the community, carrying or infected with MRSA,
that increase the possibilities of spreading the resist-
ance among several institutions: for the future, the
general practicioners should thus consider the real
possibility of nosocomially acquired MRSA and in-
deed of other antimicrobial-resistant microorgan-
isms, such as extended spectrum beta-lactamase
(ESBL) enterobacteria, when initiating empirical
treatment of infections in patients who had been
previously admitted to hospital (14). 
Furthermore, distinguishing a genuine community
MRSA infection which arises de novo can be very
difficult today (7,15,16,17) and MRSA isolates
should truly be considered as community-acquired
if the patient had no hospital admissions within the
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preceding six months at least and if the organism
had been obtained from an outpatient culture or was
isolated within 24 hours of hospital admission (10).   
That being said, the aim of our retrospective study
was to estimate the incidence of MRSA not in colo-
nized subjects, but in acute and chronic outpatients
with Staphylococcus aureus infections, who yielded
the microbiological samples collected between
January 1998 and June 2001.

Materials and methods

The retrospective study was conducted between
January 1998 and June 2001 to estimate the evolu-
tion of MRSA in our community, according to the
microbiological samples collected in that period.
During the period, a total of 423 Staphylococcus au-
reus strains were isolated from outpatients: 93 in
1998, 117 in 1999, 149 in 2000 and 64 in the first
six months of 2001. 
Of all outpatients, 371 (about 87.7%) came from
community or from nursing homes and 52 (about
12.3%) came from residential home care centers.
All the isolates were obtained from various clinical
specimens, like swabs from non-healing wounds with
clinical signs of infection, skin ulcers and soft tissue
exudates (about 50%), pus (10%), urine samples
(18%) and other such as sputum, intravenous catheter,
ear, urethral and conjunctival swabs, obtained from
patients with acute and chronic infections. 
Some sites known to harbor resistant organisms like
MRSA (as nostrils or perianal area) are not routinely
cultured (16).
The study did not attempt to alter the routine screen-
ing laboratory practices and the samples were col-
lected with routine techniques. 
Mannitol-salt plates incubated for 24-48 hours at
35°C were used to screen for Staphylococcus aureus
infection. 

The identification of Staphylococcus aureus strains
from mannitol-fermenting coagulase positive
colonies was performed with a routine technique.
A susceptibility testing was carried out with the
Kirby-Bauer disk diffusion method, using as a
weekly quality control testing Staphylococcus au-
reus ATCC 25923, according to NCCLS recommen-
dations (18). 
Methicillin resistant Staphylococcus aureus strains
were confirmed by the oxacillin agar screen test, us-
ing as control quality testing Staphylococcus aureus
ATCC 29213 (susceptible) and Staphylococcus au-
reus ATCC 43300 (resistant), according to NCCLS
recommendations (18).
All confirmed Staphylococcus aureus isolates were
also tested for susceptibility to other antibiotics,
such as erythromycin, ciprofloxacin, gentamycine,
clindamycin and trimethoprim-sulfamethoxazole us-
ing the same Kirby-Bauer disk diffusion method.

Results

During the study, a total of 423 Staphylococcus au-
reus strains were isolated from the tested outpa-
tients: 93 in 1998, 117 in 1999, 149 in 2000 and 64
in the first six months of 2001. 
Of these patients, 371 (about 87.7%) were diagnosed
in community or from nursing homes and 52 (about
12.3%) came from residential home care centers.
The most common samples obtained from sites of
Staphylococcus aureus infection were swabs taken
from skin ulcers, wound and soft tissue exudates
(about 50%), followed by urine samples (about
18%), pus (about 10%) and other site-specific cul-
tures, like sputum, intravenous catheter, ear, urethral
and conjunctival swabs. 
As we see in Figure 1, in all the 423 Staphylococcus
aureus strains isolated from these patients, methi-
cillin resistance rate increased during the years from
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Figure 1: MRSA isolation rate in outpatients and inpatients betwen 1998 and the first six months of 2001.



9.7% to 24.8%, being only  9.7% in 1998, but re-
spectively 18.1% in 1999, 20.5% in 2000 and 24.8%
in the first six months of 2001. 
On the contrary, during the same period, methicillin
resistance rate for Staphylococcus aureus strains iso-
lated from the hospital patients reached a steady-
state level in the last two years: the rate was in fact
29.7% in 1998, 34.7% in 1999, 36.1% in 2000 and
36% in the first six months of 2001(Figure 1).
The highest rate of MRSA infection occurred in
subjects over the age of 62, with rates in females be-
ing slightly higher than those in males.
Most of Staphylococcus aureus isolated in our re-
gion, either MRSA or MSSA (methicillin suscepti-
ble Staphylococcus aureus) demonstrated resistance
also to other antibiotics (Figure 2), such as erythro-
mycin (18.3% in 1998, 29.1% in 1999, 30.2% in
2000, 33.1% in 2001), ciprofloxacin (12% in 1998,
21.4% in 1999, 22.8% in 2000, 21.1% in 2001) gen-
tamycine (18.3% in 1998, 29.1% in 1999, 34.2% in
2000, and 23% in 2001).

Discussion

From an infection almost exclusively encountered in
hospital patients, MRSA seems likely to increase
substantially in the community and has become a
cause of urinary tract, skin, wound, soft tissue and
even systemic infections outside the hospital.
Our study provides additional information concern-
ing the rate of MRSA in our region and suggest that
MRSA represents today an important emerging
community pathogen.
Our data in fact show that the incidence rate of MRSA
in our region increased during the years and the in-
crease seems to be extended over all acute and chronic
outpatients with several community infections.
We can say in agreement with other studies (8,10),
that MRSA seems to prefer the elderly and/or debili-
tated subjects : in fact, the highest rate of MRSA in-
fection occurred in chronic subjects over the age of
62, often debilitated, with rates in females being
slightly higher than those in males.
Previous hospital admission  and cross transmission
among community, nursing homes and/or non-hos-
pital residential home care centers seem to be, as
other studies showed (10,19), an important risk fac-
tor for the acquisition of MRSA and for the related
infections in our community.
The increasing number of patients discharged into
the community from the hospital, carrying or infect-
ed with MRSA is probably one of the reasons for
the changing epidemiology of MRSA and can ex-
plain the increasing possibilities for MRSA transfer
to the community and to other community-related
institutions.
This kind of patients, when readmitted to the hospi-
tal can also have a high probability of reintroducing
there these microorganisms: for that reason we think

that screening for MRSA in previously hospital ad-
mitted chronic patients at the time of re-admission
might reduce the nosocomial spread and indirectly
the incidence of MRSA in the community, albeit on-
ly a real implementation of infection control precau-
tions will limit the nosocomial spread and therefore
the incidence of MRSA in the community.
Many hospitals today attempt some degree of con-
trol of transmissible multi-resistant bacterial
pathogens (20), and one of the specific pathogens in
this category that warrants infection control meas-
ures is MRSA: the steady-state level of methicillin
resistance of the Staphylococcus aureus strains iso-
lated during the last three year from our hospital pa-
tients (Figure 1) is really related with a satisfying
nosocomial infection control. 
On the contrary, the growing rate of MRSA commu-
nity infections outside the hospital, the several reser-
voirs of Staphylococcus aureus resistant strains and
their facility to cause outbreaks will require effica-
cious and rapid infections control measures in the
community, nursing homes and residential homes
(21-25) and these infection control issues will need
to be truly implemented to reduce transmission and
prevent outbreaks.
Nevertheless, if MRSA dissemination is facilitated
by person to person transmission due to poor infec-
tion control practice, and the causes of the rapid
emergence and dissemination of antibiotic-resistant
bacteria are multi-factorial, another core issue is
widely accepted: MRSA emergence is highly corre-
lated with the selective pressure (8) resulting from
heavy and often less than judicious use of antibiotics
( e. g.fluoroquinolones).
In the future we need to better explore the relation-
ships of the various factors contributing to the emer-
gence and spread of the community MRSA, i.e. an-
tibiotics consumption data, control measures used to
limit or optimize antibiotic use, antibiotic policies
and infection control policies. There is a wealth of
data which might be used to convince doctors that
changing their prescription and infection control
habits is worthwhile and not detrimental to their pa-
tients.
However the changing epidemiology of MRSA is al-
so important because it will consequently change
the general practicioners education: doctors, in fact,
will consider the possibility of nosocomially ac-
quired MRSA and/or other resistant microorganisms
like ESBL enterobacteria when initiating the empiri-
cal treatment of infections in their patients who have
been in hospital previously (26). An immediate mi-
crobial culture should hence be performed rather
than waiting for a failed treatment (7,14) but, on the
other hand, hospital doctors will need to consider
their screening strategy regarding patients admitted
from community, nursing homes and residential
homes.
Both hospital and non-hospital physicians will need
relevant surveillance data to direct their empirical
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treatment and advice on prevention of infections in
their patients.
The growing rate of MRSA and the incidence of
MRSA community infections will also require effi-
cacious and rapid infections control measures in the
community.
Regarding this matter, we think that it will be an im-
portant priority to establish who will handle the in-
formation on these community problems and how
the situation can be improved in our region.  
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