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RESUMO
Introdução: O Staphylococcus aureus resistente à meticilina é um dos microrganismos multirresistentes mais frequentemente impli-
cados em infeções associadas a cuidados de saúde. Definiu-se como objetivo implementar uma estratégia multimodal para controlar 
este microrganismo num hospital. 
Material e Métodos: Procedimento baseado em rastreio ativo e medidas de isolamento numa população selecionada (doentes pro-
venientes de outras instituições de saúde e lares ou com historial de internamento/ staphylococcus aureus resistente à meticilina; 
doentes dos cuidados intensivos e intermédios e, nos restantes serviços, rastreio aos contactos diretos se detetado um novo caso 
de staphylococcus aureus resistente à meticilina e, desde 2012, hemodialisados). Outras ações paralelas: (1) revisão das normas 
Precauções Básicas e Isolamento; (2) reforço dos pontos de desinfeção alcoólica das mãos; (3) sessões de esclarecimento aos 
profissionais de saúde; (4) folha ‘Alerta de staphylococcus aureus resistente à meticilina’ no processo dos doentes; (5) panfleto de in-
formação aos doentes/ visitas; (6) monitorização do procedimento através de auditoria e (7) descolonização de doentes nos cuidados 
intensivos e intermédios, com rastreios de follow-up. 
Resultados: Entre 2007 e 2012 registou-se um decréscimo da proporção de staphylococcus aureus resistente à meticilina de 66% 
para 57% e da densidade de incidência de 1,80 para 0,68 casos por mil dias de internamento (p < 0,001; RR 0,38; IC95%: 0,29-0,49). 
Discussão/Conclusão: De acordo com dados europeus publicados, referentes a isolados no sangue e líquor, Portugal foi o país 
com maior proporção de staphylococcus aureus resistente à meticilina em 2011. Utilizando este critério de inclusão, o nosso hospital 
revelou uma proporção de staphylococcus aureus resistente à meticilina inferior à média nacional (34% versus 55%). A estratégia 
multimodal demonstrou ser eficaz na diminuição dos casos de staphylococcus aureus resistente à meticilina. Salvaguarda-se a neces-
sidade de realizar vigilância epidemiológica deste agente, bem como monitorização da aplicação do procedimento, com feedback aos 
profissionais de saúde.
Palavras-chave: Staphylococcus aureus Resistente à Meticilina; Controlo da Infecção; Portugal.

ABSTRACT
Introduction: Methicillin-resistant Staphylococcus aureus remains one of the principal resistant pathogens causing serious healthcare-
associated infections. The objective of this study was to control and monitor methicillin-resistant Staphylococcus aureus cases using 
multimodal strategy in a Portuguese hospital.
Material and Methods: Multistep procedure involving isolation measures and active surveillance cultures in a selected population 
(patients from other hospitals and nursing homes; history of hospitalization/ methicillin-resistant Staphylococcus aureus; intensive 
and intermediate care patients and, in other inpatient services, direct contacts of newly detected methicillin-resistant Staphylococcus 
aureus patients and, since 2012, patients doing hemodialysis). Other parallel activities: (a) review of isolation and standard precautions 
policy, (b) reinforcement of alcohol-based handrubs at point of patient care, (c) information sessions to health professionals, (d) tar-
geted information flyer for health professionals, (e) information leaflet for patients/ visitors; (f) procedure monitoring by audit (g) patient 
decolonization in intensive and intermediate care units, with follow-up screenings.
Results: Between 2007 and 2012, methicillin-resistant Staphylococcus aureus surveillance detected a decrease in proportion from 
66% to 57% and, in density of incidence, from 1.80 to 0.68 cases per thousand days of hospitalization (p < 0.001; RR 0.38; CI95%: 
0.29-0.49).
Discussion/Conclusion: According to published European data, using blood and cerebrospinal fluid isolates only, Portugal was the 
country with the highest level of methicillin-resistant Staphylococcus aureus in 2011. Using this inclusion criteria, our hospital reveled 
a proportion of methicillin-resistant Staphylococcus aureus below its national level (34% versus 55%) in 2011. Fighting methicillin-
resistant Staphylococcus aureus using a multimodal strategy is being effective in a high endemic level hospital, but perseverance is 
needed through continuous surveillance of cases, feed-back to professionals and procedure audits.
Keywords: Methicillin-Resistant Staphylococcus aureus; Infection Control; Staphylococcal Infections; Portugal.

INTRODUCTION
 Staphylococcus aureus is a microorganism present in 
a healthy individual’s skin and nasal microbial population. 
Most strains are sensible to several antibiotics and infec-

tions are efficiently handled. However, there are strains 
that are methicillin-resistant which are also resistant to 
several antibiotics, making the treatment of Staphylococ-
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cus aureus methicillin-resistant (MRSA) infection difficult 
and expensive.1 The lack of therapeutic alternatives is a 
source of concern national and internationally, as a re-
sult of which the Infectious Diseases Society of America 
included MRSA in the ‘bad bugs, no drugs’ list, known by 
the ESKAPE mnemonic.2 As Grundmann et al. describe, 
there is evidence that nosocomial MRSA infections in-
crease morbidity, mortality risk and costs.3

 MRSA is currently the multi-resistant microorganism 
most frequently isolated in hospitals all over the world4 . 
Such is the case in Portugal, with a methicillin-resistance 
rate of 47.5% described by Melo-Cristino et al in 2003,5 
Referring to Blood and LCR isolates alone, more recent 
data shows that Portugal is the European country with 
the highest MRSA proportion, reaching 55% in 2011.4 
Historically, MRSA was a microorganism associated with 
nosocomial infections; however, more recently, strains 
with different phenotypes emerged in the community,6 
leading Klevens et al. to propose MRSA to be classified 
as associated with healthcare (differentiating those 
detected in the hospital versus those detected in the 
community) and acquired in the community.7 This last 
study estimated that approximately 18,650 deaths and 
94,360 invasive MRSA infections occurred in 2005 in the 
US, establishing that ‘it represents a serious public health 
concern, primarily related with healthcare but no longer 
confined to hospitals or other healthcare institutions’.7 In 
fact, a recent Portuguese study, using molecular biology 
methods, revealed the extensive dissemination of MRSA 
in hospitals and in the community.8

 In the hospital, the sources of cross-transmission 
of this bacteria are infected or colonized patients.9 
According to Henderson ‘within the hospital, the primary 
route of transmission, from patient to patient, seems to 
be from the hands of healthcare professionals’.10 The 
risk of colonization/infection by MRSA increases with 
hospital stay, underlying disease severity, number of 
surgeries and manipulations and previous exposure to 
antibiotics.9 According to Solberg, MRSA prevalence in a 
certain healthcare institution depends (1) on a constant 
introduction of these microorganisms due to new 
hospital admissions, (2) on the institution’s reservoirs 
due to colonization and spread between patients and 
professionals and (3) on the proportion of strains that 
became resistant due to antibiotic selective pressure.11

 This study aimed to apply a multimodal strategy in 
order to control this microorganism in a hospital with 
endemic levels of MRSA.

MATERIAL AND MÉTHODS
 Concerning an approximately 400-bed hospital, a 
multimodal strategy was implemented in 2008, in order 
to prevent and control MRSA. This involved the following 
measures: (1) universal application of basic precautions 
(including five-step handwashing); (2) active screening 
and isolation measures in a selected population and 
(3) patient decolonisation in specific cases, together 

with continuous monitoring within the particular 
epidemiological surveillance system used in this health 
institution.
 We implemented the following actions, in order to 
specifically address these objectives: (1) publication 
of the procedure ‘Estratégia Global para Prevenção e 
Controlo do MRSA’ (Global Strategy for MRSA Prevention 
and Control) as a standard approved by the hospital’s 
Board; (2) revision of the standards ‘Precauções Básicas 
em Controlo de Infeção’ (Basic Precautions for Infection 
Control) and ‘Precauções de Isolamento em Controlo de 
Infeção’ (Isolation Precautions for Infection Control); (3) 
strong emphasis on alcohol-based hand disinfection, at 
the entrance and in every ward and room, as well as in 
every hospital bed (except in Paediatrics), beyond other 
locations where healthcare takes place (for instance, 
treatment rooms, medical offices) or considered to carry 
a similar risk (for instance, clean/dirty areas, medication 
preparation rooms); (4) holding training sessions for 
health professionals (including nursing and medical 
directors, as well as members of the different departments 
involved in infection control); (5) implementation of the 
‘Folha alerta de MRSA – Informação aos Profissionais 
de Saúde’ (MRSA Alert Sheet – Information for Health 
Professionals) inserted on the clinical record of every 
MRSA-positive patient; (6) delivery of the information 
sheet ‘Saiba mais sobre o MRSA’ (Knowing more about 
MRSA) given to MRSA patients and visitors; (7) holding 
an active nasal swab screening, with PCR real-time 
detection of the mecA gene, with the result obtained in 
approximately two hours and (8) procedure audit.
 The basic pillar of the strategy comprises the 
immediate implementation of contact isolation measures 
and active screening on the following situations: a) 
patients transferred from other hospitals and elderly 
care homes (with a stay above 24h) or long-term care 
units; b) patients in ICU (Intensive Care Unit) and IMC 
(Intermediate Care Unit): on admission to these units 
when coming from other departments where a nasal 
swab screening has been performed more than 48h ago, 
at discharge from ICU/IMC where the nasal screening 
was performed more than 48 hours ago and at each 
seven days of hospital stay in these units; c) in the 
remaining departments: to direct contacts (patients in the 
same ward) whenever a new MRSA case is detected on a 
culture requested for clinical reasons and d) patients with 
MRSA colonisation and/or infection history (information 
recorded in the discharge letters from previous hospital 
stays and, in patient´s medical record, by the responsible 
doctor and nurse). Since 2012, this active screening is 
also applied to patients on haemodialysis. The contact 
isolation measures are lifted with a negative nasal 
swab (except if another reason exists to keep them, 
for instance, due to colonisation or infection by another 
‘resistant microorganism); otherwise, the patients should 
remain in isolation until discharge. 
 Patient’s decolonisation should only be carried out 
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in patients admitted to the ICU/IMC or in patients where 
this may have clinical benefit (for instance in the event of 
multiple MRSA infections) and with the agreement of the 
Department of Infectious Diseases. The decolonisation 
of health professionals is only recommended in the 
face of a suspicious persistent colonisation related 
with cross-transmission (this case must be followed by 
the Occupational Health Department and the HICC – 
Hospital Infection Control Committee). The procedure 
for decolonisation comprises nasal saline rinses and 2% 
mupirocin ointment twice/day during five days and a daily 
bath with antiseptic soap active against MRSA also for 
five days. 
 Once the decolonisation is performed, its efficacy 
must be monitored by three follow-up screenings (the 
first 48 hours upon decolonisation and weekly thereafter), 
until a low-risk of colonisation is achieved. If the first 
decolonisation fails, the procedure may be repeated 
once again.
 Following the hospital epidemiological surveillance 
system, whenever a new case of MRSA is detected, the 
Microbiology Laboratory will give an alert to the HICC and 
patient’s data is obtained and recorded in an in-hospital 
system database. Thereafter the department where the 
patient is staying is contacted in order to ensure that 
the isolation measures have been implemented and to 
determine if subsequent screening should be carried out 
in other patients. In the case of a transferred patient or 
in the case of discharge to ambulatory care, a telephone 
or email contact alert should be made with the receiving 
institution.

 In order to monitor the efficacy of the implemented 
strategy, we use two indicators proposed by Horan and  
Gaynes:12 the incidence proportion (in which the 
numerator stands for the methicillin-resistant strains and 
the denominator is the total of Staphylococcus aureus 
isolates) and the incidence density rate (in which the 
numerator stands also for the methicillin-resistant strains 
and the denominator stands for the number of days of 
isolation). Data statistical analysis used the OpenEpi 
software.13 Duplicate elimination Clinical and Laboratory 
Standards Institute criteria were used in laboratory data.14 

RESULTS
 In 2007, when the strategy was implemented, 
the MRSA proportion was 66%, declining to 62% the 
following year, although increasing to 65% in 2009 (Fig. 
1). We found a decrease from 65 to 56% in 2010 and a 
steady rate of 57% in 2011 and 2012. When considering 
the incidence rate indicator, we found a decrease from 
1.80 to 1.20 cases per 1,000 days of hospital stay from 
2007 to 2008. We found a slight increase to 1.30 in 2009 
and a decline to 0.95 in 2010 and 2011. A new decrease 
occurred in 2012 to 0.68.

DISCUSSION
 According to Bristish15 and North-American16-18 
recommendations we followed a multimodal strategy, with 
an active screening together with isolation measures, in 
MRSA colonised or infected patients. Several healthcare 
institutions have implemented strategies based on these 
recommendations: Yang et al. describe that, from 102 

 

Figure 1 – MRSA incidence proportion and density rate between 2007 and 2012 in Pedro Hispano Hospital
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hospitals in the USA, 44% followed an MRSA active 
screening protocol and that a MRSA decolonisation 
procedure existed in approximately 25% of them.19 A 
phased strategy has been applied in one USA Hospital 
Centre: a first baseline stage, a second stage including 
active screening and decolonisation applied to patients 
admitted to intensive care and a last stage in which this 
strategy was applied to any hospital admission. The 
authors found an incidence density reduction of 0.89; 
0.74 (p = 0.15 comparing with baseline) and 0.39 cases 
(p < 0.001 compared with baseline), respectively, per 
thousand days of hospital stay, reaching the conclusion 
that the universal active screening allowed for a relevant 
MRSA reduction during the stay and 30 days upon 
discharge. This study also describes that, if MRSA cases 
identification were obtained through culture requested 
only for clinical reasons (therefore without implementing 
the active screening) only 17.8% of the cases would 
be detected.20 In addition, in a Spanish hospital, the 
authors obtained a reduction by implementing an active 
screening and decolonisation strategy in a selected 
group of patients (patients admitted from other hospitals) 
from 0.56 to 0.07 cases per one thousand days of 
hospital stay.21 Fraser et al. also obtained a reduction 
from 6.38 to 3.32 cases (p = 0.04; RR 0.53; 95%CI: 
0.28-0.97) per one thousand days of stay by applying a 
decolonisation and active screening in an 18-bed ICU.22 
Also, in a British study involving six hospitals, some 
issues were raised regarding the difficulty to implement 
a combined strategy with active screening and universal 
decolonisation, namely: difficulty in completing  universal 
screening (including only 88% of the cases) or in the 
decolonization process (reaching 41% of the cases 
alone) due to patient’s mobility and hospital short stay, 
as well as due to the absence of  patient’s physical 
structural isolation , raising some doubts regarding 
the role of decolonization in risk reduction in a hospital 
environment, and preferring to emphasize the importance 
of infection control precautions.23 In fact, it is not enough 
to implement active screenings and good practice by the 
professionals in order to comply with basic isolation and 
other precautions, if structural conditions are lacking. It 
is also important to remark that nasal mupirocin routine 
decolonisation is not recommended by several authors 
due to the risk of resistance, as well as due to the lack 
of long-term efficacy.15-17 However, Coia et al. and more 
recently Liu et al. confirm that its selective use may be 
useful in specific group of patients15,24 as the protocol that 
we implemented in which it was defined to decolonize 
only the patients admitted to the ICU and to the IMC, or 
in very specific situations. Even not using decolonisation, 
Martinez-Capolino et al. have described a reduction on 
the incidence of MRSA nosocomial infection in a 47-bed 
ICU, simply relying onactive screening (at admission 
and weekly) and isolation measures of positive patients 
during the whole stay (0.63 to 0.31 cases per thousand 
days of hospitalization).25 Several studies analysed under 

an efficacy and cost-effectiveness point of view question 
the application of universal (i.e. for all patients) active 
screenings versus that in selected groups of patients, 
without current agreement on this matter. Hospitals 
should consider local epidemiological data, infection 
control practice and the population characteristics in 
order to reach a decision.26

 In the strategy that we implemented, we opted 
to carry out active screening in a selected group of 
patients considered at higher risk, with ongoing MRSA 
or previous hospital stay MRSA, patients coming from 
other healthcare institutions and elderly-care institutions; 
patients admitted to the ICU or IMC; direct contacts 
(patients within the same ward) with new MRSA cases 
and, since 2012, in patients on haemodialysis. We also 
opted for a quick screening test using a real-time PCR 
technique which, although more expensive than culture 
techniques, allows for a reduction in the time of isolation 
measures while waiting for the result and consequently 
reduces the possible occurrence of adverse events 
related to inappropriate isolation of a patient, as  
described in other studies.27,28 
 This strategy has proven to be effective, and we 
found a statistically significant reduction from 1.80 to 
0.68 cases per thousand days of hospitalisation (p 
< 0.001; RR 0.38; 95%CI: 0.29-0.49) over a 5-year 
period. Nevertheless, this decrease was not sustained, 
with an increase in 2009 which may be explained 
by failure in the application of the protocol. Several 
steps may have failed, namely screening sampling in 
patients in whom it was specifically indicated; holding a 
screening without the simultaneous implementation of 
contact isolation measures and failure in signalling the 
patients in isolation (observed in surveillance audits and 
subsequently corrected). These audits have also allowed 
for the identification of other patients in risk, in the cross 
transmission of this microorganism, namely in patients 
on haemodialysis. 
 If you consider the ‘proportion of MRSA’ indicator, 
according to data from the European Antimicrobial 
Resistance Surveillance Network, Portugal was the 
country with the highest proportion of MRSA in 2011.4 
Twenty-two Portuguese hospitals participated in this 
network with 1,507 samples (only blood and CSF). 
Using this inclusion criterion, our hospital presented a 
proportion of MRSA lower than the national average in 
2011 (34% versus 55%).
 Following MRSA monitoring through an 
epidemiological surveillance system, we still consider 
crucial the effort to return feedback Information to health 
professionals regarding the pattern of resistances. For 
this, we carry out an annual presentation of results, jointly 
organised between the Clinical Pathology Laboratory, 
the Antimicrobial Committee and the Infection Control 
Committee anddata is also made available in the 
institution’s website.
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CONCLUSIONS
 The implementation of a multimodal strategy in 
a hospital with MRSA endemic values allowed, over 
a five-year period, for a reduction of the incidence 
proportion and density rate of this multi-drug resistant 
microorganism. This was based on active screening 
of a selected group of patients admitted to ICU/IMC, 
and consisted in the implementation and monitoring 
of isolation measures, upon patients with MRSA 
colonisation or infection, suspected or confirmed, and 
their subsequent decolonisation. We consider that the 
implementation of this strategy as a rule, approved by 
the Administration of the institution, allowed for cross-
sectional application to every admission department. 
Finally, beyond an epidemiological surveillance system,  
the continuous monitoring of the application of these 
procedures through audit is required, with feedback 
information for health professionals. 
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