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Temporal Evolution of the Prevalence of M ethicillin-Resistant Staphylococcusaureusin aTertiary
Hogspital in Bahia, Brazil. A Nine-Year Evaluation Study

CarlosBrites', Nanci Silva?and M ar cia Sampaio-Sat

I nfection Control Committee, Hospital Espanhoal; 2Infectious
Diseases Unit, Hospital Espanhol; Salvador, BA, Brazl

I nfections caused by methicillin-resistant Staphylococcusaureus (M RSA) have becomean increasing
problem in Brazilian hospitals within the last years. In Bahia, there is scarce information on the
epidemiological characteristics of MRSA infections and their determinants. The objective of this
study was to evaluate the temporal evolution of MRSA infections in a private, tertiary hospital, in
Salvador, the capital of the state of Bahia. We reviewed the microbiological records of bacterial
isolates from the Hospital Espanhol, a 300 bed, general hospital, in Salvador. We analyzed the
frequency of positive culturesfor S. aureus during the last nine years, the prevalence of MRSA, and
the spatial distribution of the isolates in the hospital. We also evaluated the temporal evolution of
MRSA during the study period. Seven-hundred-ten cultures were positive for S. aureus from 1996
through 2004. The prevalence of MRSA was 28%. The intensive care unit (59%), the hemodyalisis
unit (43%), and the infectious diseases unit (34%) presented with significantly higher prevalence of
MRSA, when compared to the remaining clinics of the hospital. We detected a significant increase of
MRSA isolation among patients with nosocomial infections, over time (P<0.0001). MRSA isolates
were highly resistant to alternative drugs (clyndamicin, erythromycin, co-trimexazole, levofloxacin),
reinforcing the likelihood of nosocomial acquisition of the pathogen. The overall prevalence of
MRSA in the hospital has remained relatively stable within the last nine years, but there was a
significant trend forincreasing nosocomial acquisition of MRSA over time, which is even higher for
patients attended in intensive care units, HDU, or IDU.
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Saphylococcus aureusisavery resilient bacteria, which
can survive under very unfavorable conditions. Resistance
of S aureusto methicillin/oxacilin, thefirst choice drugsfor
treating infections caused by this pathogen is becoming a
common finding in most parts of the world. In a pediatric
hospital, in Houston, USA, 74% of isolated community-
acquired S aureus strainsin 2001 wereresistant to methicillin
[1-3]. In addition, resistance to drugs considered of choiceto
treat methicillin-resistant S. aureus (MRSA) is already
recognized, and tends to become a major threat for patients
infected by these strains[4,5].

In Brazil, MRSA has often been described in several
settings, but thereisagreat variation in the prevalence of this
pathogen, according to the region, or even to the hospital in
which the study was conducted [6]. The importance of
community-acquired strains of MRSA has been assessed by
variousauthors, ashastheimpact of MRSA onthemortality of
patients infected by resistant strains of S. aureus [3,7,8].
However, thereisstill scarceinformation ontherea importance
of MRSA infectionsin Bahia. Most of thereportson prevalence
and risk factorsfor acquisition of MRSA in Brazil arerestricted
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to other regions and ingtitutions of the country. A large number
of papers have focused on the characterization of MRSA, its
epidemiological pattern, and prevalence in different hospitals
in other parts of the country [6,9-12]. There are many pending
questions on MRSA infections in Brazil, its importance as a
nosocomial pathogen, impact on mortality, and the role of
community-acquired infections caused by this pathogen.

We have observed an increasing number of MRSA
infections in different hospitals, in Salvador, the capital and
largest city of Bahia state. The lack of information on the
actual prevalence of MRSA infections, its importance as a
nosocomia pathogen, its prevalence in the community and
other fundamental data are not available in our region.
Knowing the importance of such infections, and the trends
over time can be fundamental for designing strategiesfor the
control and prevention of its transmission.

We examined the evolution of S aureus infections over
time, in atertiary hospital, in Bahia, Brazil. We evaluated the
prevalence and characteristics of MRSA during a 10-year
period, for patients admitted to a 300-bed, tertiary private
hospital, in Salvador.

Material and M ethods

Setting

The study was conducted at the Hospital Espanhol (HE),
a300 bed, privatetertiary hospital, located in Salvador, Bahia.
It isaprivate hospital, but due to its philanthropic profile, it
al so receives patients from the public health system (Sistema
Unico de Satide - SUS). The hospital has a 25 bed-intensive



236 MRSA inBahia

BJID 2006; 10 (August)

care cnit (ICU), a 10 bed semi-ICU, and the main clinical
specialties, including oncology, and infectiousdiseaseclinics.
TheHE also had aspecific clinic for infectious diseases, which
was closed in 2003, although the hospital continues to admit
such patients, but without aspecific facility for receiving them.
It also performs transplantation (mostly kidney
transplantation), and has hemodialysis and neonatal units.
Thehospital’sInfection Control Committee (ICC) was created
in1992.

Study design

Thiswas aretrospective study. The | CC keeps a database
with all microbiological reports recorded during the last 9
years. All positive culturesarereported to | CC and then entered
into a database, which contains information on the site of
isolation, date, microorganism that was isolated, sensitivity
profile to the main antibiotics, and whether the case was
acquired during hospitalization (nosocomial infection) or not.
For analysis purposes, we recorded the cultures positive for
S aureusfrom 1996 to 2004. The datawereanalyzed by using
the software Epi-Info version 6.0.

Results

A total of 6,315 positive cultureswere detected during the
study period. Within this sample 715 (11.3%) cultures were
positive for S. aureus. The main topographies for bacterial
isolation were the blood stream (38%), skin and surgical
wound infections (20%), central venous catheter (4.5%), and
4.2% from the remains of the umbilical cord in neonates.
Hospital acquired infections contributed to 59% of theisolates.
Theoveral preva ence of MRSA was 28% (202/715 cultures).
Figure 1 shows the distribution of positive cultures for S
aureus aswell asthe proportion of MRSA, over time.

Table 1 shows the distribution of positive cultures for S
aureusby hospital area. A total of 112 (16%) positive cultures
wereisolated from patients attended at the hospital emergency
room, while 106 (15.2%) originated from patients admitted to
thelCU, and 94 (14.9%) from the neonatal ICU. Theinfectious
diseasesward (closed in 2002) had 40 (5.7%) of thetotal positive

Tablel. Spatial distribution of Saphylococcusaureus-positive
cultures, according to their sensitivity profile

Area Positive MRSA% Total
cultures(N) (%) cases
IcU 106 504 149
Neonatal Unit A 185 132
Emergency room 112 36 158
Infectious diseases 0 ) 56
Hemodyalisisunit 15 3 21
Other clinics A3 183 483
Tota 710 - 283

ICU = intensive care unit.

cultures, while hemodialysis patients provided 15 (2.1%) of
the positive cultures. We found that the | CU had significantly
more MRSA cultures than non-critical areas (59.4% versus
22.3%, respectively, relativerisk (RR) = 2.6; 95% confidence
interval (Cl): 2.10—3.23, P<0.00001). In addition, theadult ICU
was much more likely to have MRSA positive cultures than
theneonatal 1CU (59.9% and 18.5%, respectively, RR = 3.22;
95% Cl: 1.89—5.49, P<0.00001). Also, the prevalence of MRSA
was 35% in the Infectious Diseases Unit, and 43% among
patientsfrom the HemodyalisisUnit. Therewereno significant
differencesin the prevalence of MRSA in these three units.

As expected, there was a strongly significant association
between MRSA-positive cultures and nosocomial infections,
(RR=2.6; 95%Cl: 2.17—3.13, P<0.00001). Neverthel ess, when
we analyzed the temporal distribution of MRSA infections,
we observed that therewas not atrend over timefor increasing
the prevalence of such infections. Comparing the periods of
1996-1999 and 2000-2004 the proportion of cases of MRSA
wassimilar (OR=0.89; 95% CI: 0.43-0.84, Yates corrected).
However, this was not true for the proportion of MRSA-
positive cultures among patients with nosocomial infections.
A significantly higher proportion of nosocomial infections
dueto MRSA wasdetected within thelast five years, compared
tothe1996-1999 period: the OR for acquiring aMRSA infection
not related to hospitalization decreased from 0.50 (95% CI:
0.31-0.82,P=0.01) t00.30(95%Cl: 0.13—0.30, P<0.0001). The
comparison of the two periods confirmed the trend for
decreasing therisk of non-nosocomial MRSA infections (OR=
0.16; 95%Cl: 0.11-0.25, P=0.002, Mantel-Haensd). Conversdly,
thisfact becomes even more clear whenwelook at the chances
of a patient be infected by S. aureus not related to
hospitalization, within thelast five years (OR=1.92; 95% Cl:
1.48-2.49, P<0.0001), compared to thefirst four years of the
period covered by this study. Inaddition, when we analyzed
the risk ratio for a positive MRSA culture among patients
attended at the emergency room, within the two time periods,
we detected no significant difference between the RR for the
first four yearsof study (RR=0.24; 95% Cl: 0.04—0.29) and the
second one(RR=0.04; 95% Cl: 0.01-0.3, Pvauefor comparison
of the periods: 0.1)

Figurel.
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The analysis of sensitivity of S. aureus to other
antibiotics considered as alternative choicesfor treating such
infectionsrevealed a high level of cross-resistance to these
drugs and to methicillin. The RR for resistance to
erythromycin if the isolated agent was a MRSA was 4.95
(95% CI:3.75-6.53, P<0.0001), for clindamycin it was 21.06
(95% Cl: 13.53-32.06, P=0.0001), levofloxacin 5.3 (95% Cl:
4.34-6.41, P<0.0001), gentamicin 14.74 (10.07-21.56,
P<0.0001), and amikacin, 9.01 (95% Cl: 5.56-14.61, P<0.0001).
Thisfact reinforces the higher risk found for acquisition of
MRSA within the hospital.

Discussion

Theprevaenceof MRSA in hospitalized patients, admitted
to HE, in Salvador has been increasing over time. A total of
201 (28%) S. aureus-positive cultures were resistant to
methicillin/oxacillin. However, although we found strong
evidencethat MRSA isincreasing asanosocomial pathogen,
thiswas not truefor the overall prevalence of infection caused
by that agent. The likely explanation for this discrepancy is
an increasing likelihood of acquisition of MRSA for
hospitalized patients, due to a greater circulation of MRSA
strainswithin the hospital, associated with arelative decrease
of introduction of this agent from the community. The
decreasein prevalence of MRSA among patients attended at
the emergency room, observed over time in this study
supports this hypothesis. In addition, the finding of a strong
relationship between resistance to methicillin and to drugs
likeclindamycin, erythromycin, gentamicin, and amikacin also
reinforces that possibility. It is already recognized that
community-acquired MRSAsarelesslikely to display cross-
resistance to other drugs, while hospital-acquired strains
behavein the oppositeway [12,13].

It was not surprising to detect a greater risk for isolation
of MRSA among patients admitted to the | CU. In addition, the
higher prevalence found in HD units and in the infectious
diseases unit also were expected. There is much evidence
supporting the contention that such unitsare amajor risk for
acquiring bacterial infections caused by multi-resistant
organisms, since these areas are the main location, in any
hospital, for intensive use of antibiotics, leading to a strong
selective pressure that results in an increasing preval ence of
multi-resistant bacteria[14,15]. In our study, this seemsto be
clear when we compare the rates of MRSA for the different
hospital areas. In the neonatal ICU, for instance, where the
use of antibiotics is much less frequent, the rates of MRSA
isolation weresignificantly lower, reinforcing therole of adult
ICUsasahigh-risk areafor acquiring MRSA.

Many hypotheses have been proposed on the potential
sourcesfor MRSA dissemination in hospitals[16]. Besides
the bacterial characteristics, which allow it to survive in
diverse environments, the intensive use of antibiotics is
considered one of the main reasons for the selection of

MRSA. In addition, health professionals are considered as
one of the main routes for transmission of MRSA within
hospitals, serving as a transmitting vehicle from a patient
infected by these agents and other, uninfected ones [17].
Thus, strict compliance with infection control committee
recommendations is essential to contain the spreading of
MRSA in hospitals, and even to block the carriage from one
health institution to another [18]. Use of barrier measures,
and hand washing are considered crucial to avoid the
transmission of MRSA through health professionals to
hospitalized patients. Also, the nasal colonization of health
professionalsby MRSA has been recognized as an efficient
meansto maintain endemic levelsof MRSA in specific areas
[19-23]. In the HE we performed an analysis of the nasal
carriage of MRSA among health professionals, during the
investigation of an outbreak in 2004 (unpublished data). An
overall prevalence of 12% of nasal colonization by S aureus
was detected, and 7% of the people presenting positive
cultures harbored an MRSA strain. Half of the MRSA-
positive professionals were working in the ICU, during the
investigation period. This fact lead us to concentrate our
efforts for control of MRSA on ICU personnel, and to
promote a search for nasal carriers among them, in order to
control MRSA dissemination in that unit.

Wefound that there are someimportant factors associated
with MRSA prevalence and evolution during thelast 10 years
in HE. Themain current challenge for the ICC isto deal with
theendemic levelsof MRSA infections, trying to reducethem,
and to control the spread of such strains to other hospital
areas. Educational measures, isolation of positive cases, and
optimizing antibiotic use probably are the best intervention
procedures, in order to reach such goals.
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