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Executive summary

Background

MRSA is the abbreviation for Meticillin-Resistant Staphylococcus aureus (S. 
aureus), a bacterium that has become resistant to the commonly used antibiotics. 
Healthy people can carry MRSA but rarely become ill from it. Just like the non-
resistant S. Aureus, an MRSA bacterium can cause infections in the blood, heart 
and bones of people with reduced immunity or during the use of drips and cathe-
ters. Research indicates that MRSA infections lead to excess mortality.

The Netherlands has a strict MRSA policy to prevent the spread of the bacte-
rium and thus minimise its prevalence. High-risk groups are screened and 
patients are nursed in isolation. If a patient is diagnosed with an MRSA infection, 
this has to be treated with antibiotics that still work. A disadvantage of these 
drugs is that they are less effective and less safe. Further, these have to be admin-
istered via a drip and in some cases this can lead to an extended hospital stay.

Request for an advisory report

The Minister of Health, Welfare and Sport has requested the Health Council of 
the Netherlands to issue an advisory report about the MRSA policy in the Neth-
erlands. This had to include the consequences for public health of both retaining 
and discarding the current policy, as well as the costs involved, the prevalence of 
MRSA and the policy in other countries.
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The Committee observed that scientific knowledge about various aspects of 
MRSA is sparse. For example, little is known about the prevalence in different 
groups of the population, such as in nursing homes and care homes, or about the 
transmission of MRSA. In addition, the scientific basis for the efficacy of the 
MRSA policy is insufficient. Finally, the full costs of implementing the MRSA 
policy are also not sufficiently known. Despite these limitations, the Committee 
has managed to formulate several conclusions and recommendations based on 
the data available.

Improve epidemiological insights

On the basis of international data analysed by the National Institute for Public 
Health and the Environment (RIVM), the Committee concludes that MRSA 
infections in the bloodstream occur far less frequently in the Netherlands than in 
most other countries. The Committee also concludes that there appears to have 
been an increase in the incidence of MRSA since 2002.

MRSA surveillance performed by RIVM provides insights into the number 
of MRSA isolates in the Netherlands. Whether this concerns carriership of 
MRSA or an infection with MRSA is not clear from these data. It is also not clear 
how frequently MRSA carriers and infections occur in different groups of the 
Dutch population, such as in nursing homes and care homes. There is a concern 
that reservoirs of MRSA can particularly occur in nursing homes and care 
homes. If appropriate measures are not taken in such cases, for example screen-
ing of nursing home patients prior to hospital admission, this can result in a 
strong and unmanageable increase of MRSA.

In the Committee's opinion, greater insight into the prevalence of MRSA in 
different population groups in the Netherlands and into the transmission and dis-
tribution of MRSA is necessary, so that the causes behind the increase of MRSA 
since 2002 can be determined and changes to the MRSA policy can be proposed 
in time. Such policy changes will help to ensure that MRSA continues to be a 
manageable problem in the future. In particular, insights into transmission 
between hospitals and nursing homes or care homes, and in the general popula-
tion are necessary so that high-risk groups can be detected. It is important that 
the data collected include a good description of the population concerned and 
that it is clear whether it concerns an MRSA infection or carriership.
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Abandoning the current MRSA policy is probably more expensive

The Committee considers it very likely that the costs of the present policy are 
considerably lower than the costs of MRSA treatment and the longer stay in hos-
pital  arising from this if the policy were to be rescinded. This rise in costs will be 
further exacerbated by the fact that a strong increase in MRSA is expected if the 
policy is rescinded.

Additional research is needed to produce a balanced overview of the costs 
and effects of different options in MRSA policy, such as the effects on mortality 
and quality of life. A dynamic Dutch MRSA model is available and the Commit-
tee expects that the cost aspects can be added to this with relatively little effort. 
This model predicts the prevalence of MRSA in hospitals and the general popu-
lation under various MRSA-policy scenarios, varying from the complete strict 
Dutch policy to separate components such as isolation of MRSA carriers or 
screening of high-risk groups on hospital admission. A cost saving could be 
made with respect to the current policy, if a new rapid screening test for MRSA 
were to be used. Dutch research into this test is currently in progress.

Maintaining current MRSA policy 

The Committee recommends retaining the current strict policy to counteract the 
spread of MRSA. The most important argument for this is that rescinding the 
policy will lead to a much higher prevalence of MRSA and the associated 
increase in disease burden and mortality. British research has shown that rescind-
ing a strict policy results in a marked increase in MRSA infections. This would 
then be in addition to the S. aureus infections that already occur in the Nether-
lands. Another important argument is that rescinding the policy would result in 
further development of resistance of MRSA against vancomycin and other anti-
biotics, as a result of which the chance of effectively treating MRSA infections 
would be reduced. Moreover, if the policy were to be rescinded, the costs 
incurred by MRSA infections would strongly increase and would probably be 
much higher than in the current situation with the strict MRSA policy.
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1Chapter

Introduction

1.1 What is MRSA?

MRSA stands for methicillin-resistant Staphylococcus aureus, a bacterium that 
has developed resistance to widely used antibiotics. Healthy people can carry 
MRSA without becoming ill. The number of MRSA carriers is small, certainly a 
lot smaller than the number of people who carry non-resistant Staphylococcus 
aureus (S. aureus). Roughly 20 per cent of the Dutch population carry the non-
resistant bacterium.1,2 MRSA is found mainly on the hair and skin and on the 
mucus membranes of the nose, throat and digestive system. People with skin 
conditions such as eczema are more likely to carry MRSA. In a care institution, 
the bacterium can under certain circumstances spread very quickly. In patients 
with wounds, infusions, catheters and those in poor health, exposure to MRSA 
can relatively easily lead to sepsis or wound infections. It has also been reported 
that MRSA infection is associated with increased mortality risk and disease bur-
den.

1.2 Ministerial commission

Considerable international differences exist in terms of the approach taken to 
prevent the spread of MRSA and the associated infections. In some countries, 
control is left to individual hospitals, while in the Netherlands a strict policy is 
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applied, based on explicit national guidelines. Application of this strict policy 
requires considerable commitment from the hospitals and their personnel and has 
major cost implications. Against this background, the Minister of Health, Wel-
fare and Sport asked the Health Council to report on MRSA policy in the Nether-
lands. Specifically, the Council was asked to consider the public health 
implications both of continuing to pursue the existing policy and of abandoning 
it, and to look at the associated costs, the prevalence of MRSA and the policies 
pursued by other countries. The full text of the minister’s request is reproduced 
in Annex A.

On 30 June 2005, the Vice-President of the Health Council accordingly 
appointed an expert committee to prepare a report. The members of the commit-
tee are listed in Annex B. The committee has surveyed and reviewed the relevant 
scientific literature.

1.3 Structure of this report

Chapter 2 describes the disease burden and mortality attributable to S. aureus in 
general and MRSA in particular. In chapter 3, consideration is given to the prev-
alence of MRSA within medical institutions and the wider community; relevant 
gaps in knowledge are also identified. Chapter 4 summarises present MRSA pol-
icy in the Netherlands and other countries. The opportunities and threats present 
within the MRSA policy domain are highlighted in chapter 5; the threats in ques-
tion are those associated with abandoning the present MRSA policy and with the 
rise of MRSA in the general population. Chapter 6 examines the cost of MRSA 
policy. The committee’s conclusions and recommendations are presented in 
chapter 7.
12 MRSA policy in the Netherlands



2Chapter

Morbidity and mortality 
associated with MRSA

2.1 Staphylococcus aureus infections sometimes have serious 
consequences

Although S. aureus is rarely problematic for a healthy carrier, it can cause serious 
infections in people whose resistance is impaired or upon whom invasive tech-
niques, such as intravenous infusion or catheter insertion, are used. Infections of 
the bloodstream (bacteraemia) are common, but inflammation of the heart and 
the bones also occur with some regularity. The findings of international research 
suggest that the annual incidence of bacteraemia caused by S. aureus infection is 
roughly 25 cases per 100 000 of the population.3 Hence, across the Netherlands, 
there are about four thousand S. aureus infections of the bloodstream each year.

Research at three Dutch hospitals has indicated that the hospital mortality 
rate for S. aureus bacteraemia is roughly 20 per cent and that overall mortality 
among patients with S. aureus infections is 32 per cent.4 Another study found 
that, following a diagnosis of infusion-related bacteraemia, 50 per cent of 
patients developed complications, such as sepsis or the inflammation of another 
part of the body; 55 per cent of these patients died.5 A third Dutch study put mor-
tality due to S. aureus bacteraemia at 13 per cent and overall mortality among 
patients with S. aureus bacteraemia at 23 per cent.6 In various international stud-
ies, it has been calculated that overall mortality among patients with S. aureus 
bacteraemia is about 35 per cent.7-9
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These findings illustrate how serious an S. aureus infection can be. The inci-
dence of S. aureus bacteraemia and the associated levels of mortality and mor-
bidity are such that S. aureus infection constitutes a significant health problem.

2.2 A bacterium that is resistant to methicillin

MRSA was first reported shortly after the introduction of methicillin – an antibi-
otic specifically for controlling staphylococci – in 1959.10 Methicillin resistance 
is derived from the acquisition of the so-called mecA gene, which imparts 
reduced affinity for various types of penicillin and related antibiotics. Because of 
this reduced affinity, the effectiveness of the standard treatments is diminished 
and it is necessary to treat any infection with less safe and less effective antibiot-
ics.11,12 MRSA’s pathogenic capacity and ability to spread are determined largely 
by a range of virulence factors. Research has shown that the problems that have 
occurred are attributable to a small number of MRSA clones. This implies that 
MRSA is primarily being spread by contact; it is not the case that non-resistant 
strains of S. aureus are regularly acquiring the mecA gene.

MRSA is able to spread comparatively easily in hospitals, because of the 
intensive contact between patients, nursing staff, doctors and other personnel and 
the relatively high levels of antibiotic use. In hospital intensive care units, there 
is a great deal of close contact between medical personnel and patients; it is con-
sequently on such units that the risk of transmission is greatest. The bacterium 
may be transmitted by direct contact, through the air or via the environment. 
However, in practice, direct contact is the main means of transmission. The use 
of antibiotics changes the microflora of, for example, the recipient’s skin and 
digestive system. Thus, any antibiotic-resistant bacteria already present, or to 
which the patient is exposed, are able to multiply freely in an environment where 
sensitive bacteria are suppressed. It is clear, however, that other mechanisms 
influence the scope for colonisation by micro-organisms, such as the seriousness 
of the underlying condition.

2.3 Premature patient death is more likely

In 2003, an analysis of thirty-one studies was published, which showed that mor-
tality among patients with MRSA infections was more than 40 per cent higher 
than mortality among those infected with a sensitive strain of S. aureus.11 The 
analysis looked at mortality due to bacteraemia among 3 963 hospital patients, of 
whom 2 603 had been infected with non-resistant S. aureus and 1 360 with 
MRSA. Interpretation of the findings is complicated by the observation that less 
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healthy people may be at greater risk of contracting MRSA infections. The 
higher mortality rate might therefore be attributable to more serious underlying 
medical conditions, and this possibility needs to be taken into account in any 
analysis. Where eleven of the studies were concerned, it was possible to correct 
for distorting factors, such as the seriousness of the underlying condition, age, 
sex and duration of hospitalisation prior to infection. Even after such correction, 
the rate of mortality associated with MRSA infection was distinctly higher than 
that associated with non-resistant S. aureus infection; indeed the difference 
remained roughly as great as before. When mortality rates in various subgroups 
(patients with hospital infections; patients contaminated and infected during out-
breaks; patients with infections acquired by particular mechanisms, e.g. intrave-
nous infusion lines) were analysed, the rate of mortality associated with MRSA 
was higher in all cases. The committee has also taken account of research pub-
lished since the appearance of this meta-analysis. Many of the more recent stud-
ies have confirmed the picture described above, although it was not possible to 
correct for distorting variables in all cases.13-18 However, a small number of stud-
ies failed to discern any difference in mortality rates.19-22

From the evidence outlined above, the committee has concluded that there is 
strong evidence that the rate of mortality associated with MRSA infection is 
higher than that associated with non-resistant S. aureus infection.

2.4 The importance of prompt treatment

Researchers have also sought to explain the frequently reported difference 
between the rates of mortality associated with MRSA infection and non-resistant 
S. aureus infection.23 From the studies undertaken, it appears that prompt, effec-
tive treatment is a key determinant. 

Where MRSA is not particularly prevalent, treatment of an S. aureus infec-
tion tends to start with a standard therapy, on the assumption that a non-resistant 
strain is involved. Where MRSA is more prevalent, the first response is more 
likely to be treatment with an antibiotic that is effective against MRSA, such as 
vancomycin. With either approach, a small group of patients is likely to be disad-
vantaged. However, this is readily defensible, since the majority benefit from 
optimal treatment. In the Netherlands, where MRSA is not very prevalent, a 
patient infected with MRSA is unlikely to receive the most appropriate treatment 
for several days, since the cultivation of MRSA samples takes at least forty-eight 
hours. If the patient is weak, the delay in providing appropriate treatment is 
likely to increase the risk of death or prolong the recovery period.
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2.5 Other consequences of resistance

Various studies have shown that, on average, patients with MRSA infections 
remain hospitalised for longer than patients with non-resistant S. aureus infec-
tions.20-22 Those with MRSA require vancomycin by intravenous infusion, which 
necessitates a prolonged stay in hospital. There is also evidence to suggest that 
vancomycin, which tends to be the treatment of first recourse in countries where 
MRSA is much more prevalent, is less effective against non-resistant strains than 
standard antibiotics.11,12 

One potential problem is that prolonged or frequent use of vancomycin 
increases the risk that MRSA develops resistance to this antibiotic as well, as 
observed in numerous US studies.24 Such a development would further reduce 
the treatment options, and the development of new antibiotics is a slow process. 
Ultimately, therefore, a situation could arise where there is no effective means of 
treating people infected with MRSA. This would result in still higher rates of 
mortality due to MRSA, and the effect would be amplified if such vancomycin-
resistant clones were able to spread easily.

Furthermore, a high level of MRSA prevalence would make it necessary to 
switch to the use of agents that were effective against MRSA, such as vancomy-
cin, for the antibiotic prophylaxis necessary in the context of many surgical pro-
cedures. Any such move could be expected to aggravate the risk of further 
resistance acquisition.
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3Chapter

How prevalent is MRSA?

3.1 Methods for estimating the prevalence of MRSA

Before attempting to estimate the prevalence of MRSA, it is necessary to define 
one’s inclusion criteria. This is important not only for the accuracy of the esti-
mate, but also for the interpretation of and comparison with international data. In 
this context, it is important to distinguish between colonisation by MRSA (carry-
ing the bacterium) and infection with MRSA. Colonisation involves a newly 
introduced micro-organism multiplying and becoming established on or in a 
host. Only if the host develops an immune response, together with the associated 
phenomena, is there said to be an infection. 

In the international literature, reference is often made to MRSA infections as 
a percentage of all S. aureus infections. However, this figure gives no indication 
of the prevalence of MRSA in a (hospital) population. A study in the UK found 
that, between 1993 and 2002, the absolute number of bacteraemia cases attribut-
able to non-resistant S. aureus rose only slightly.25 By contrast, the number of 
MRSA-related bacteraemia cases rapidly increased in the same period, from 210 
to more than 5 300. It would appear, therefore, that MRSA does not replace non-
resistant S. aureus, but occurs in addition to it. By reporting the occurrence of 
MRSA merely as a percentage of all S. aureus infections, a great deal of relevant 
information is lost. The normal manner of expressing prevalence is as the num-
ber of cases per 100 000 patients or per 100 000 members of the general popula-
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tion. Where MRSA is concerned, however, this approach too has disadvantages. 
The reason being that there is considerable case-to-case variation in terms of 
medical status and duration of hospitalisation: factors that probably influence the 
risk of developing MRSA. Such differences are not reflected in prevalence data 
expressed in terms of cases per 100 000 people. 

3.2 MRSA in hospitals and nursing homes

Since 1989, RIVM has been recording the numbers of MRSA colonisations and 
infections and collecting other related data. The number of infections is a fraction 
of the number of colonisations. When someone is found to be carrying or 
infected with MRSA, a sample of the bacterium strain is sent to RIVM for classi-
fication. Since RIVM guidelines specify that only one sample should be submit-
ted for any one patient, the committee considers it reasonable to assume that the 
number of samples submitted reflects the number of new MRSA cases (the inci-
dence). Over the last year (from 1 June 2005 to 31 May 2006), more than 1 500 
MRSA isolates have been received and classified, equating to an incidence of 9.6 
per 100 000 people.26 The corresponding denominator for the number of isolates 
cannot be determined, which is why this expression was chosen. Because the 
incidence figure includes colonisations (which far outnumber infections), it is 
relatively high. The split between colonisations and infections cannot be deter-
mined from the data presently available. Furthermore, there is reason to believe 
that, in colonisation cases, isolates are not always submitted to RIVM. Nor is it 
possible to ascertain how many cases involve MRSA acquired in hospital, in the 
community or in a nursing home.

A Dutch study of nearly two thousand residents at thirty-six nursing homes 
found that, in the early 1990s, MRSA accounted for a mere 0.15 per cent of S. 
aureus cases in such institutions.27 By the end of that decade, following a number 
of MRSA outbreaks in nursing homes, data from eight local laboratories put the 
figure at 4.2 per cent.28,29 This would appear to indicate a very sharp rise. How-
ever, the study was confined to nursing homes selected precisely because of their 
high MRSA statistics, and is therefore likely to have overestimated the preva-
lence of MRSA. To shed further light on the prevalence question, additional 
research was conducted between 2000 and 2002, involving roughly 1 200 resi-
dents at sixteen nursing homes.30 Some 0.7 per cent of the residents examined 
were found to be carrying MRSA. The DNA profile of the MRSA bacterium 
concerned was consistent with one of the strains frequently found in nearby hos-
pitals. This may indicate the transfer of MRSA from hospital to nursing home, or 
in the opposite direction. The researchers concluded that spread of MRSA within 
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the nursing homes remained very slow, because people could carry the bacterium 
for years without a problem. 

In order to build up a picture of the way MRSA contamination occurs and 
spreads, it is important to know whether patients have acquired the bacterium in 
a hospital or nursing home, or in the community. Information about acquisition 
routes is likely to be helpful when formulating strategies for minimising the bac-
terium’s prevalence in the Netherlands. The data presently available from RIVM 
do not shed any light on this particular matter.

3.3 MRSA is also found outside hospitals

Over the last few years, MRSA has attracted considerable public and media 
attention in the Netherlands, not only as a result of outbreaks in hospitals, but 
also because of reports concerning the presence of MRSA in the general popula-
tion. No national data are available concerning the prevalence of MRSA in the 
population. A Dutch study established that 0.03 per cent of patients were carry-
ing MRSA in their noses at the time of admission to hospital; this equates to a 
prevalence of 30 cases per 100 000 people.2 In Limburg, a survey of more than 
2 300 people in the community at large also sought to establish the prevalence of 
MRSA colonisation. Just two individuals (0.09 per cent or 90 per 100 000) were 
found to be carrying MRSA.1 These findings support the belief that MRSA 
remains uncommon. Nevertheless, the survey data suggest a much higher preva-
lence of MRSA than RIVM’s data. This is because RIVM’s figures relate only to 
people who happen to have been found to be carrying or infected with MRSA in 
the context of MRSA control policy, whereas a survey will identify everyone in a 
study population who is carrying or infected with MRSA.

The discovery of MRSA in pigs has featured in the news recently. Several pig 
farmers and their immediate family members were found to be carrying an 
MRSA bacterium and some developed infections. The MRSA strain involved 
could not be classified, but was also detected in one of the pigs. Since this inci-
dent, the prevalence of MRSA among twenty-six pig farmers has been studied. It 
was found that a relatively high percentage of the pig farmers (23 per cent) were 
indeed carrying an MRSA bacterium.31 The type of MRSA involved had previ-
ously been encountered in people only once, in a small study of pigs and pig 
farmers in France.32 Clearly, this new variant must originate from a non-human 
reservoir. The Dutch Working Party on Infection Prevention (WIP) has accord-
ingly revised MRSA policy in line with present scientific knowledge, so that 
people who work with pigs and calves are now required to take special precau-
tions.33 Data analysis has also revealed that the number of MRSA isolates sub-
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mitted by care institutions in livestock farming regions did rise sharply in the 
course of 2006 (personal communication, JAJW Kluytmans). If this MRSA vari-
ant should also prove capable of spreading easily through livestock workers’ 
families and other contacts, it could lead to a rise in MRSA in the general popu-
lation, with possible consequences for future MRSA policy. The transfer of this 
MRSA strain from animals to humans emphasises the importance of MRSA ori-
gin tracking and classification in the Netherlands, with a view to promptly identi-
fying new risk groups and revising MRSA policy as necessary.

3.4 Has MRSA become more prevalent in recent years?

In order to discern the trend seen over the last few years, the committee has made 
particular reference to comparative data collected for the European Antimicro-
bial Resistance Surveillance System (EARSS). The value of EARSS in this con-
text is that the project has involved the methodologically consistent collection of 
data on S. aureus infections of the bloodstream over a period of years. From 
these data, it emerges that, in the Netherlands between 1999 and 2004, the pro-
portion of blood infections accounted for by MRSA rose from 0.3 per cent in 
1999 to 1.1 per cent in 2004.34 However, in 2004, the Dutch Working Party on 
Antibiotic Policy (SWAB) reported that MRSA infections were running at a rate 
of 1.5 per cent.35 The explanation for the difference between the EARSS and 
SWAB figures for 2004 is that EARSS does not cover all hospitals in the Nether-
lands, but SWAB does.

RIVM data on the absolute number of MRSA isolates received between 1998 
and 2004 show an upward trend since 2002.36 Up to and including 2001, roughly 
500 isolates a year were submitted, but since 2002 the figure has been between 
1,200 and 1 600.36 The as yet unpublished figure for 2005 is consistent with this 
pattern (personal communication, HJ Grundmann). Various explanations for the 
rise are possible. First, the rise has coincided with the introduction of a new 
MRSA cultivation medium, what may have resulted in more positive test 
results.37 Another possibility is that medical institutions have become more dili-
gent about checking for MRSA and submitting isolates to RIVM. This would be 
understandable, in view of the increased levels of MRSA awareness generated by 
the Rotterdam and Rijnmond epidemic, which began in 2001 and continued until 
late 2004.38 Hence, it could be that MRSA is no more commonplace than it was 
prior to 2002, but that detection has improved. Equally, there may have been a 
real rise in the prevalence of MRSA, due perhaps to more frequent transfer from 
hospital to nursing home, or – more significantly – to the arrival of MRSA 
strains from other countries, or to the emergence of new strains that are capable 
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of spreading more easily. The committee concludes that MRSA appears to be on 
the increase and considers it important that the causes are investigated, since 
increasing prevalence may have implications for MRSA policy in the Nether-
lands.

3.5 MRSA is much less common in the Netherlands than in many other 
countries

Little research has been done to compare the prevalence of MRSA in different 
countries. As indicated above, comparison is possible only if similar principles 
are applied in the collection of data in the various countries. One exception to the 
general picture is the European Antimicrobial Resistance Surveillance System 
(EARSS), which does support proper international comparison. Nevertheless, the 
EARSS database does have the drawback that it relates only to invasive infec-
tions, in the context of which S. aureus has been cultivated from blood samples. 
The most recent data are from 2004, when more than 27 000 samples of S. aureus 
from infected blood were analysed.34,39 The analysis found that, in 2004, the per-
centage of the infections attributable to MRSA varied from 0.5 per cent in Ice-
land to 56.4 per cent in Malta. In the Netherlands, the figure for 2004 was 1.1 per 
cent. The other countries with MRSA rates below 2 per cent were Denmark, 
Sweden and Norway. Those where MRSA accounted for more than 40 per cent 
of S. aureus blood infections in 2004 were the UK, Malta, Greece, Portugal, 
Romania and Ireland. Although bacteraemia is the tip of the iceberg, the figures 
do show that MRSA is much less of a problem in the Netherlands than in most 
other countries. 

Even in our neighbours Germany and Belgium, MRSA rates are much higher 
than in the Netherlands, at 19.4 and 33.3 per cent, respectively. In view of the 
substantial differences in MRSA prevalence between the Netherlands and neigh-
bouring countries, research has started with a view to classifying MRSA strains 
and monitoring their spread in border areas.40

In almost all cases, MRSA prevalence data collected in other countries relate 
only to infections. This often reflects the absence of a (national) policy or any 
central system for the collection of MRSA data. In countries where the detection 
of an MRSA infection does not automatically trigger an active attempt to trace 
the source, the prevalence figures are lower, since many carriers are never recog-
nised as such. Nevertheless, it is probable that there is a relationship between the 
number of infections and the number of MRSA colonisations. The precise nature 
of this relationship is not understood, but clearly the number of colonisations 
must be much higher. Proper international comparison of MRSA prevalence 
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rates requires the inclusion of colonisation data. The only published data the 
committee was able to find came from Sweden and gave an incidence figure that 
included colonisations.41 Apparently, between 2000 and 2003, the incidence 
increased from 3.7 cases per 100 000 of the population, to 6.1 cases. As indicated 
earlier, the estimated incidence in the Netherlands during 2005 and 2006 was 9.6 
per 100 000 of the population.26

3.6 Prevalence of MRSA in the Netherlands is uncertain

The RIVM data show the prevalence of MRSA in the Netherlands, particularly in 
hospitals. The data relate to cases where either an infection has been detected in a 
patient or where screening of a high-risk patient or staff member has led to the 
detection of MRSA. The data presently available do not permit distinction to be 
made between infections and colonisations. Furthermore, it is not possible to tell 
from the data whether new high-risk groups are emerging.

Problems also exist with many other sources of data concerning the preva-
lence of MRSA. The Dutch data collected for the international EARSS project 
relate only to infections of the bloodstream, which are merely the tip of the ice-
berg. The data from nursing homes are now some years old and date mainly from 
periods when MRSA outbreaks occurred in nearby hospitals. Data on MRSA 
prevalence in the general population are available, but come from just two stud-
ies. Furthermore, little is known about the dynamics of MRSA; in other words, it 
is by no means clear to whom MRSA is liable to spread or how quickly.
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4Chapter

What is the policy on MRSA?

4.1 Dutch MRSA policy

In the Netherlands, MRSA policy for hospitals and nursing homes is set out in 
national guidelines produced by the Dutch Working Party on Infection Preven-
tion (WIP).42,43 The prevention of MRSA infections is also dealt with in the WIP 
guidelines on the prevention of infection in the ambulance services, the home 
care sector and general medical practice. The Dutch Working Party on Infection 
Prevention includes experts in infectious disease, medical microbiology and 
hygiene and infection prevention. The WIP guidelines focus primarily on clinical 
care, while the National Centre for Infectious Disease Control (LCI) supervises 
infection prevention in the community. The LCI has recently drawn up guide-
lines on MRSA prevention in public health care.44

In addition to the various guidelines for use in the health care sector, there are 
guidelines on the detection of MRSA in the laboratory, produced by the Dutch 
Association for Medical Microbiology. The latter guidelines are intended to 
ensure optimal detection and reporting of MRSA that is consistent with national 
policy.37
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4.1.1 Policy in hospitals

MRSA policy in hospitals may be divided into a number of key subdomains.43 
First, there is screening and isolation policy, also known as search and destroy 
policy. This policy is concerned with people at elevated risk of MRSA colonisa-
tion or infection. Under this heading come people who have recently been hospi-
talised outside the Netherlands, those who have previously been hospitalised in 
an institution with an MRSA problem in the Netherlands, and those who have 
previously been infected or colonised by MRSA. Recently, people who work 
with pigs and calves are also considered to be at elevated risk of MRSA colonisa-
tion or infection. Such patients are screened for MRSA on the basis of strict cri-
teria and, where necessary, cared for in isolation until it is clear that they have not 
been colonised or infected by MRSA. Cultures are produced using samples from 
the throat, nose, perineum and, where relevant, wounds. This approach mini-
mises the risk of MRSA being introduced to the hospital environment by high-
risk patients. If an MRSA case nevertheless occurs, additional screening is insti-
gated. In addition to isolation of the patient, the other patients and medical per-
sonnel with whom he or she has had contact are checked for MRSA and 
monitored for a time, in order to ascertain whether they are carrying the bacte-
rium.

The second subdomain of MRSA policy is the treatment of MRSA carriers. 
With a view to restricting the spread of MRSA as quickly as possible, MRSA 
carriers are required to disinfect their skin, hair and nasal passages. Colonised 
medical personnel are allowed to work with MRSA-free patients only once cul-
ture tests have shown them no longer to be carrying the bacterium. However, per-
sonnel with skin abnormalities are sometimes difficult to treat and cannot be 
completely rid of MRSA. In some cases, alternative employment consequently 
has to be sought. An infectious disease specialist should be consulted regarding 
the treatment of patients with MRSA infections and those in whom colonisation 
persists after nasal disinfection.

The guidelines also describe the action that should be taken if there is an 
‘outbreak’ of MRSA (technically, the detection of MRSA in two or more 
patients). In addition to screening medical personnel and patients and isolating 
those with the bacterium, a policy team has to be formed with special responsi-
bility for managing the outbreak. For full details, please refer to the guidelines, 
which are available from the Internet, and which are regularly updated in line 
with policy refinements.43
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When a patient who is carrying MRSA is discharged from hospital, commu-
nication is very important as well. The patient’s GP and other carers should be 
informed about the situation, so that appropriate measures can be put in place. 
Communication is also critical if such a patient is transferred to another institu-
tion, such as a nursing home or psychiatric institution. Explicit guidance on this 
issue is included in the LCI’s guidelines.44 The Health Care Inspectorate’s 2002 
circular also draws attention to the exchange of MRSA status information when 
patients are transferred to other hospitals and other care institutions.45

4.1.2 Policy in nursing homes and residential care centres

Nursing home residents fall into two groups. Data from 2003 show that roughly 
40 per cent of residents are there to recover following discharge from hospital.46 
Such people tend to remain at the nursing home for short periods only (a few 
days or weeks) resulting in a considerable flow of patients between nursing home 
and hospital. The remaining 60 per cent of clients are resident permanently until 
their death; the average stay of such a patient has been estimated at 1.5 to two 
years. Because the prevalence of MRSA within the latter group is believed to be 
low, it has thus far been deemed appropriate to pursue one policy for the two res-
ident populations.

In nursing homes and residential care centres, the MRSA control measures 
are less stringent than those taken in hospitals. There are various reasons for this. 
First, the use of invasive procedures and antibiotics is much lower than in a hos-
pital. Also, because the nursing home is ‘home’ to most residents, greater empha-
sis is placed on quality-of-life considerations. Furthermore, recovering residents 
often share facilities and locations with permanent residents, making the pursuit 
of separate MRSA policies impractical. 

Nursing home and residential care centre residents who have been colonised 
by MRSA have to be cared for in a separate room, but are allowed to participate 
in social activities. When treating such residents, the staff are required to wear 
protective clothing, cloves, masks and hats. If MRSA infection is suspected, the 
person has to be treated as if the infection were confirmed, pending receipt of 
culture test findings. If an unexpected case of MRSA is detected, an investigation 
has to be carried out to establish whether the bacterium has spread, and the case 
has to be reported to the municipal health council.42,44
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4.1.3 MRSA guidelines for the public health care sector

In 2005, an MRSA response plan for the public health care sector was pub-
lished.44 Within this sector, MRSA policy is designed to prevent MRSA being 
spread from public health care establishments to hospitals or vice versa by high-
risk patients and medical personnel. As with the guidelines described above, the 
prescribed measures are geared to the risk of an individual carrying or being 
infected with MRSA. The measures range from steps to trace the source of 
MRSA infections originating outside the hospital setting, to informing care pro-
viders about MRSA colonisation.

Outside hospitals, there is often a lack of awareness of MRSA and the related 
test procedures. If MRSA is detected in a non-hospital setting, it is very impor-
tant that the care provider involved enlists the help of appropriate experts, such 
as medical microbiologists or infection specialists.

4.2 Scientific basis for the guidelines

Ideally, guidelines should be based on good-quality research of practical rele-
vance. However, guidance cannot be based solely upon such research. Account 
should also be taken of the practicability, cost, legal context and implications for 
occupational health and safety. There is a paucity of information about MRSA 
that derives from methodologically sound research. In the past, lack of awareness 
of scientific methodological principles meant that control measures were often 
introduced before their efficacy had been demonstrated under controlled condi-
tions. The guidelines for the prevention and treatment of MRSA are based upon 
practical experience – as, indeed, are many of the guidelines used in the health 
care sector. No scientific research has been reported, in which the effect of a 
comprehensive package of measures has been compared with the effect of a less 
comprehensive package or with the effect of pursuing no coherent MRSA policy. 
The committee believes that Dutch policy should be based upon evaluation of 
measures collectively and in relation to one another, since it is suspected that the 
success of the policy pursued to date is attributable to the entire body of mea-
sures in place.

Despite the methodological shortcomings of much of the published research, 
the committee has sought to identify any scientific evidence that might support 
or question the validity of the present policy or any element of it. Cooper et al. 
undertook a systematic review to determine the effect of isolation (care in sepa-
rate rooms or wards) on the incidence of MRSA,47 as established from MRSA 
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culture test findings. The conclusion was that many of the reviewed studies 
exhibited methodological shortcomings and were poorly reported, as a result of 
which the possibility that the observed effects were attributable to other causes 
could not be excluded. No scientific evidence was available to support the 
hypothesis that isolation was effective in its own right. However, evidence was 
found to suggest that a package of measures including isolation was effective. 
The strongest evidence came from six studies, of which four showed that a body 
of intensive measures – including isolation – was effective as a means of control-
ling MRSA.48-52 The other two studies related to situations where an epidemic 
was not successfully brought under control.53,54 In the studies that provided evi-
dence of that isolation had a positive influence on the incidence of MRSA, other 
control measures were also in use. These included other elements of Dutch pol-
icy, such as culture testing, the use of nasal cream by carriers, contact screening, 
barrier nursing and the encouragement of hand-washing.48-52

The committee concludes that there is no strong scientific basis for the policy 
presently pursued in hospitals. This conclusion is endorsed by a very recent Brit-
ish review.55 The research by Cooper et al. supports the view that Dutch policy is 
capable of minimising the prevalence of MRSA. A recent model-based Dutch 
analysis indicates that a causal relationship very probably exists between the 
strict Dutch policy and the low prevalence of MRSA in the hospitals and the gen-
eral population.56

4.3 The value of model analyses for decision support in the MRSA pol-
icy domain

Models have been used to analyse the implications of various scenarios for the 
prevalence of MRSA in the Netherlands, both in hospitals and in the general 
population.56 In the context of this report, it is of particular interest to see what 
impact the relaxation of certain aspects of the national MRSA policy might have 
on prevalence levels. The models indicate, for example, that not screening people 
in high-risk groups would result in barely any change in the prevalence of MRSA 
after ten years. This prediction assumes that, in the event of a patient being found 
to have MRSA after admission, all the control measures prescribed by the exist-
ing guidelines would be implemented. What the model does not predict in any 
detail is the increase in the number of MRSA outbreaks that are liable to occur as 
a result of the cessation of screening. Such outbreaks tend to create commotion, 
additional work and extra costs in a hospital.

The model analyses also suggest that both the screening and isolation of 
high-risk patients and the identification of unexpected index patients can each 
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keep the MRSA rate below 1 per cent in the long term. However, it also appears 
that the combination of the two strategies is an even better means of maintaining 
a low prevalence. Another conclusion to come out of the analysis is that the 
screening of nursing staff and doctors, the temporary closure of wards and the 
treatment of all known carriers are unlikely to further reduce the prevalence of 
MRSA.

The committee believes that the findings of the model analyses do not pres-
ently justify revision of the present policy. There are various reasons for taking 
this view. First, any model is inevitably a simplified representation of reality. The 
model used for this particular analysis, for example, assumed that all hospitals 
were the same and pursued the same policies; in practice, this is not of course the 
case. Furthermore, the committee believes that further analysis is required in 
order to establish the prevalence implications of certain assumptions made in the 
context of the model. The committee is also concerned that, if certain aspects of 
the national policy were relaxed, a strong rise in the prevalence of MRSA might 
follow. The potential consequences of such a rise are sufficiently serious (see 
subchapter 5.1) that the committee considers it irresponsible to take the risk.

The findings of the model analysis indicate that a strict control policy can 
reduce the prevalence of MRSA to less than 1 per cent, even if introduced in cir-
cumstances where the prevailing prevalence is high and subsequently main-
tained. However, the dynamics of infectious disease are such that it may be 
expected to take roughly ten years to achieve this level. This finding is presently 
of interest mainly in relation to countries where the prevalence of MRSA is high.

4.4 Considerable international differences in MRSA policy

As indicated in subchapter 3.5, the percentage of S. aureus infections of the 
bloodstream accounted for by MRSA differs considerably from country to coun-
try.57 Similar variety exists in terms of MRSA policy.58 In the USA, where the 
prevalence of MRSA is high, the value of screening is disputed and only 30 per 
cent of hospitals screen for the bacterium as a matter of course.59 Furthermore, 
there is no uniform national approach to MRSA control. MRSA is also very 
common in Japan, accounting for 70 per cent of all S. aureus blood isolates. A 
Japanese patient may attend any hospital without appointment, there is no 
screening for MRSA and little is known about the bacterium among care provid-
ers, the public or the media.58 In Turkey, the high MRSA percentage is attributed 
to the absence of infection control measures and the widespread use of antibiot-
ics where they are not indicated.58
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The main features that distinguish Dutch MRSA policy from the policies pur-
sued in many other countries are screening and the national application of guide-
lines on infection prevention. In the Netherlands, both patients and staff at 
increased MRSA risk are screened and, if warranted by the level of risk, cared 
for in isolation or suspended from care duties until their status is known. This 
strategy is one of the keys to preventing the introduction of MRSA to the hospital 
environment. High-prevalence and low-prevalence countries also tend to differ 
in terms of their approach to the use of antibiotics. Setting aside the specific issue 
of MRSA control, it is of great general importance for the prevention of resis-
tance development in bacteria that antibiotics are used only where strictly neces-
sary and that the antibiotic prescribed is always that which is most effective 
against the particular bacterium to be tackled.

Significantly, the UK and the USA have in recent years been showing 
increasing interest in the Netherlands’ approach to MRSA control. The relation-
ship between differences in policy and the prevalence of MRSA is often dis-
cussed at international congresses and the Netherlands plays an important role in 
this debate.
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5Chapter

Opportunities and threats 
in the MRSA policy domain

5.1 Policy relaxation would lead to increased MRSA prevalence

As explained above, MRSA is much more prevalent in most other countries than 
it is in the Netherlands. One of the countries with a high MRSA rate is the UK, 
where the situation was once similar to that in the Netherlands. The committee 
believes that what has happened in the UK serves as an important lesson for the 
Netherlands. If the Dutch policy of screening people in high-risk groups or the 
control measures implemented as a matter of course in the event of an MRSA 
outbreak were relaxed, we could find ourselves in the sort of situation that now 
prevails in the UK.

As recently as the late 1980s, the UK’s MRSA status was similar to the Neth-
erlands’ present status. There was a strict control policy, many elements of which 
mirrored current Dutch policy.60 However, financial pressures and uncertainty 
regarding the real value of MRSA control policy led to relaxation. In the fifteen 
years since, the UK has witnessed a major rise in MRSA prevalence, from less 
than 2 per cent to 40 per cent of all S. aureus blood isolates.61 Furthermore, it has 
become apparent that the extra MRSA infections are occurring in addition to, 
rather than instead of, infections with non-resistant S. aureus strains.25 Public and 
political disquiet at these developments has been such that the UK is now fight-
ing a difficult and expensive battle to bring MRSA under control again. The fact 
that a certain proportion of people admitted to hospital are actually being made 
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more ill there, instead of being cured, is regarded as unacceptable. There is, 
moreover, a real possibility that MRSA will become increasingly insensitive to 
antibiotics. In the USA, strains have already been encountered that exhibit 
reduced sensitivity to vancomycin.62,63 If this trend continues, the scope for 
effective therapy may be seriously reduced. The need to avoid resistance devel-
opment in MRSA is one of the main reasons for controlling the spread of MRSA.

Researchers have established that MRSA is an increasingly common contrib-
utory or primary cause of death in the UK.25 Of all cases where S. aureus was 
mentioned on the death certificate, 66 per cent involved MRSA in 2002, com-
pared with just 12 per cent in 1993. Analysis of later data indicates that the trend 
continued into 2003 and 2004.64 No comparable research has been carried out in 
the Netherlands. If the UK statistics are projected onto the Dutch population, the 
number of deaths in which MRSA was a contributory or primary cause of death 
in 2003 works out at more than two hundred.

The extent to which MRSA contributed to the deaths of the patients con-
cerned – most of whom were in any case seriously ill – cannot be determined 
from these data. However, MRSA’s contribution to mortality rates may be calcu-
lated by comparing data on patient populations of similar health status, which 
differ only in terms of the resistance of the S. aureus strains afflicting them. As 
observed in chapter 2, it appears that mortality among those who contract an 
MRSA infection is 40 per cent higher than among those infected by non-resistant 
S. aureus. 

The committee believes that relaxation of Dutch MRSA policy would lead to 
a rise in the bacterium’s prevalence. This belief is supported by Dutch model 
analyses, which suggest that prevalence would in due course rise to 15 per cent 
in the hospitals, i.e. that fifteen out of every hundred patients who contract an S. 
aureus infection would be affected by MRSA.56 

5.2 Cautious antibiotic use as a means of controlling MRSA

It is generally accepted that cautious use of antimicrobial agents is very impor-
tant as a means of containing the development of resistance.65 In this context, 
‘cautious use’ implies using antibiotics only where medically indicated and, 
whenever practicable, using an antibiotic that is intended for the specific patho-
genic bacterium to be tackled. Research has shown that countries that apply a 
strict MRSA prevention and treatment policy combined with a strict antibiotic 
policy tend to have low MRSA prevalence levels.57 By contrast, MRSA is very 
prevalent in countries with a more relaxed approach. One of the clearest exam-
ples of resistance development is the way that MRSA has responded to the intro-
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duction of fluoroquinolones; within ten years of these drugs entering use, 95 to 
100 per cent of MRSA strains had become resistant.66

Observational Dutch research has shown that outbreaks can be brought under 
control by an active search and destroy strategy, albeit sometimes with consider-
able trouble and at considerable expense.38,67,68 Experts are divided as to the 
extent to which success in managing MRSA prevalence may be attributed to, 
respectively, cautious antibiotic use and control measures of the kind described 
earlier in this report. The committee takes the view that it is known that antibiotic 
use leads to the selection of resistant organisms. Hence both control measures 
and cautious antibiotic use are prerequisites for low MRSA prevalence.

5.3 Increasing prevalence of MRSA in the wider community

It is pertinent to consider the potential impact of growing numbers of MRSA car-
riers in the community for communication of the bacterium and for hospital out-
breaks. MRSA can be brought into the hospital environment by newly admitted 
patients, outpatients and people visiting in-patients. As the number of people in 
the community who carry the bacterium increases, so too does the likelihood of 
hospital patients coming into contact with it.

The findings of a US study of the prevalence of S. aureus and MRSA in the 
wider community have recently been published.69 It appears that roughly 32 per 
cent of Americans carry S. aureus bacteria in their nasal passages and that 
0.84 per cent carry MRSA. The corresponding figures for MRSA are between 
0.03 per cent and 0.09 per cent in the Netherlands.1,2 An increase in the preva-
lence of MRSA in the population could justify screening all patients for MRSA 
prior to or upon admission to hospital. Such a move is being considered in vari-
ous countries and universal screening is already the norm on certain high-risk 
wards in the UK.70-72 It is in high-risk departments, such as intensive care units, 
that MRSA can most readily spread among vulnerable patients.

Another problem is so-called community-acquired MRSA, i.e. MRSA with 
which a patient has been infected prior to any contact with a hospital. A type of 
MRSA has been identified, which carries the Panton-Valentine virulence gene 
and causes infections in previously healthy people. This MRSA variant has been 
found both abroad and in the Netherlands, where it even caused the death of a fif-
teen-year-old.73 Studies have established that the gene that characterises this type 
of MRSA is present in 15 per cent of all MRSA isolates.74 Patients carrying or 
infected by the bacteria in question are on average younger than those carrying or 
infected by other MRSA variants. The reason for the high rate of mortality asso-
ciated with the strain is not known. In the USA, 8 to 20 per cent of all MRSA iso-
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lates have been found to involve this form of MRSA. In most cases, the 
bacterium had caused skin infection, while in a quarter of cases hospitalisation 
was necessary. From studies of two populations, the community incidence of this 
pathogenic MRSA variant has been put at between 18.0 and 25.7 per 100 000 
people.75 

US and Australian researchers have also shown that strains that were origi-
nally found in the community have subsequently caused hospital outbreaks 
among new mothers and neonates.76,77 Of particular concern is that the infections 
in question were unusually serious (life-threatening), which implies that the 
spread of the strains in question could cause significant mortality.

On the basis of the observations reported above, it is probable that MRSA 
can be introduced to hospitals from the general population. Furthermore, com-
munity-acquired MRSA appears capable of causing serious problems for the 
hospital population. It is therefore very important to build up a better picture of 
the prevalence of the various types of MRSA in the community. This can be 
achieved by extending surveillance, by improving the molecular classification of 
MRSA and by gathering more information about the communication and spread 
of MRSA. These measures would facilitate the development of policy in 
response to the emergence of new high-risk groups.

5.4 Reservoir formation in nursing homes and care homes

The committee regards nursing homes as potential ‘MRSA havens’, where the 
bacterium can establish itself and from which it can readily spread. Many nursing 
home residents are weak and exhibit co-morbidity, necessitating intensive nurs-
ing and general care. Furthermore, because such people tend to have various ail-
ments, they are relatively frequent hospital clients. If a nursing home resident is 
colonised by MRSA, it is reasonable to suppose that the bacterium will find it 
relatively easy to spread to other residents and to any hospital where they are 
treated. Nursing homes operate on much smaller budgets than hospitals and are 
less able to absorb the costs associated with MRSA. A national subsidisation 
scheme does exist, but a threshold system is operated, which may sometimes 
lead to delays in the treatment of MRSA patients. To complicate matters further, 
the treatment of a nursing home resident colonised by MRSA will normally 
entail more trouble and explanation. Most are elderly people whose families need 
to be consulted about treatment, and it can be difficult to persuade a family that a 
‘healthy’ older relative should be treated for the protection of others. Under such 
circumstances, the WIP protocols are difficult to fully adhere to, despite adapta-
tion to the particular circumstances.
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One way of addressing the problems outlined above would be to screen nurs-
ing home and care home residents before they are accepted for hospital treatment 
or subsequently returned to their homes. Where screening detected MRSA, the 
patient could be temporarily transferred to a nursing home with a unit specially 
equipped for the nursing and treatment of MRSA patients. Once the colonisation 
or infection was resolved, the patient could be returned to the home or admitted 
to hospital for medical treatment.

A nationwide study in Belgium recently discovered a very high prevalence of 
MRSA (nearly 20 per cent) in rest and care homes.78 The figure represents a 
three or four-fold increase in a five year period. The committee believes that 
there is a danger of MRSA reservoirs developing largely unnoticed in the Neth-
erlands as well; hence, awareness of MRSA and its implications for residents and 
the general population needs to be promoted in nursing homes. Furthermore, 
more information is required regarding the prevalence of MRSA in nursing 
homes and MRSA policy should be reviewed to ensure that it takes proper 
account of the situation in such establishments.

5.5 Impact of MRSA policy on quality of life

One consequence of the present policy is that high-risk patients, e.g. those trans-
ferred from hospitals abroad, are cared for in isolation until the results of their 
MRSA culture tests are known. Such patients are looked after in conjunction 
with other patients and the number of contact moments is kept to the minimum, 
since repeated changes of protective clothing is time-consuming and more fre-
quent contact increases the risk of MRSA being spread. The committee expects 
that isolation care reduces quality of life for the patients concerned, but has no 
scientific evidence to support this supposition. One study has shown, however, 
that patients cared for in isolation were more likely to report avoidable incidents, 
perceived that they received less care and were less satisfied with the care that 
they did receive.79 The study in question found no evidence that the health status 
of the patients was adversely affected.

Furthermore, carrying MRSA can have far-reaching implications for nursing 
and medical staff. In a small proportion of cases, the MRSA cannot be eradi-
cated; such persistent colonisation mainly tends to occur among personnel with 
chronic skin conditions such as eczema and psoriasis, who can rarely be entirely 
rid of the bacterium. While waiting to be cleared of MRSA, personnel are unable 
to work. Some find this difficult to accept, because it is not clear how long eradi-
cation will take and/or because they feel that the bacterium has been discovered 
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by accident, although they have carried it for some time without it giving rise to 
problems.

5.6 New MRSA test methods

To determine whether a sample contains MRSA, a culture has to be incubated for 
two to five days. While the test results are awaited, the patient either has to be 
cared for in isolation or has to wait at home to be admitted to hospital. Nursing 
and medical staff who are suspected of carrying the bacterium are not able to 
work until it has been eradicated. In all cases where it ultimately proves that the 
person is not carrying MRSA (roughly 95 per cent of the patient cases80), isola-
tion or suspension from work will have been to no avail. From the viewpoint of 
the patient, the care staff and the hospital, it is desirable that the period between 
taking a sample and receiving the analysis results should be kept as short as pos-
sible. The possibility of using more rapid test techniques, which do not rely on 
traditional culture incubation, is therefore being investigated. To be attractive, an 
alternative test method would need to have similar properties while providing 
considerable time savings. Dutch models have shown that the number of isola-
tion days could be reduced by about 90 per cent if a rapid test method were avail-
able.56 A study was recently published, describing a promising test technique 
that was capable of providing a result within an hour.81 The value of using such a 
technique is presently being investigated in the Netherlands in a study involving 
several hospitals.82
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6Chapter

The costs associated with 
MRSA policy

6.1 The factors that determine present costs

The MRSA policy pursued in the Netherlands costs money. Some of the costs are 
ongoing and unrelated to any particular outbreak of MRSA, such as the cost of 
screening patients arriving from abroad and other high-risk groups. In addition, 
there are various one-off costs that arise out of the particular circumstances sur-
rounding an outbreak of MRSA. So far, these costs have been borne by the hospi-
tals themselves.

The ongoing costs associated with the present policy derive mainly from cul-
ture testing and the provision of isolation care. The unit cost of a test is not high, 
but the volumes involved in screening are considerable. Isolation care involves 
the use of protective gear and makes nursing procedures time-consuming. Fur-
thermore, the need to isolate patients sometimes leads to beds being left unoccu-
pied.

In the event of an MRSA outbreak, the volume of testing increases still fur-
ther because of the need to check the patients and personnel who have been in 
contact with those known to be infected or colonised. In addition, the number of 
patients in need of isolation increases. Meanwhile, the hospital often loses 
income, because wards have to be closed until the epidemic is brought under 
control. Furthermore, MRSA treatment involves the use of vancomycin, which is 
not only more expensive than the antibiotics used under normal circumstances, 
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but also less effective, meaning that patients spend longer in (costly) isolation. 
Vancomycin also has to be administered by intravenous infusion. New anti-
MRSA drugs, such as linezolid and daptomycin, are even more expensive. 
Finally, as indicated earlier, the rate of mortality associated with MRSA is higher 
than that associated with non-resistant S. aureus.

6.2 Cost-effectiveness

Cost-effect analysis can facilitate the process of weighing up different policy 
options. Where MRSA is concerned, such an analysis should involve determin-
ing the total cost of pursuing the present strict policy (capacity and resources 
deployed) and all the mortality and morbidity benefits of the policy, then com-
paring them against the costs and benefits of other policy options. By also 
including quality-of-life effects, a thorough analysis of the cost-health benefit 
balance associated with each option can be made. Policy-makers may then make 
an informed decision as to how best to proceed.

MRSA cost data collected in other countries are available, but have various 
shortcomings. In most cases, the circumstances elsewhere are only partially com-
parable with those that prevail in the Netherlands. The prevalence of MRSA is 
liable to be different, and the policies pursued in other countries are liable to dif-
fer in ways that make comparison difficult.83-88 Furthermore, none of the pub-
lished analyses seeks to quantify mortality effects; in all cases, the emphasis is on 
cost. Nevertheless, all the studies conclude that, at low prevalences, the cost of 
screening for MRSA or the isolation of MRSA patients outweighs the cost of 
dealing with MRSA outbreaks. Even at higher prevalences, which imply the iso-
lation of more patients in the event of an outbreak, a screening and isolation pol-
icy proves to be cost-effective. Considerable costs are bound up with prolonged 
hospitalisation. 

No cost-effect analyses of Dutch policy have been performed. However, two 
analyses have been made of the cost of MRSA policy in the Netherlands. The 
one study sought to determine the overall cost of MRSA policy at Utrecht Uni-
versity Medical Centre.68 The other looked at the cost of an outbreak at a general 
hospital.67

6.3 The estimated cost of Dutch MRSA policy

As indicated above, two studies have been published, which sought to quantify 
the cost of the Netherlands’ MRSA policy.67,68 The committee has used the arti-
cle by Vriens as the starting point for its own cost estimates.68 This study has 
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been preferred because it looked at costs over an extended period, in which there 
were several outbreaks, and because it took account of the cost of screening high-
risk patients and of the associated isolation. In addition, the committee has 
received information concerning several hospital outbreaks of MRSA, and has 
compared this information with Vriens’ findings.

Vriens estimated the cost of implementing MRSA policy within Utrecht Uni-
versity Medical Centre at 280 000 euros a year in the period 1991 to 2000. Data 
from other hospitals suggest that Vriens’ estimate of lost income resulting from 
ward closures is relatively low. Furthermore, an estimate of the present cost 
needs to take account of inflation in the years since 2000. On the other hand, 
costs at university hospitals are generally higher than the corresponding costs at 
general hospitals. On balance, the committee is inclined to regard Vriens’ esti-
mates as conservative.

Analysis of data from a number of hospitals that experienced major MRSA 
outbreaks involving between seven and thirty-one people puts the average cost 
per outbreak at more than a million euros. In other words, a major outbreak can 
be a serious drain on a hospital’s finances.67 Because major outbreaks are – at 
least for the time being – unusual in the Netherlands, the largest cost items are 
presently the screening of high-risk patients, the provision of isolation care and 
tackling minor outbreaks that involve only a handful of people.

6.4 Relaxation of MRSA policy likely to result in increased costs

Vriens’ research sought not only to cost existing MRSA policy, but also to deter-
mine how the cost pattern could be expected to change if that policy were aban-
doned. Vriens assumed that such a change would lead to a sharp rise in MRSA, 
to the point where it accounted for 50 per cent of all S. aureus infections. The 
committee considers this assumption to be probably correct. The result of such a 
rise would be corresponding growth in antibiotics consumption, due to the use of 
vancomycin and other agents to treat the additional MRSA cases. Even after set-
ting off the costs associated with the present MRSA policy and existing expendi-
ture on antibiotics, the cost of moving away from the existing policy works out 
considerably higher. As indicated earlier, this conclusion is supported by cost 
projections made in other countries.83,85,88

The committee considers it probable that, if the present MRSA policy were 
abandoned, as many as four thousand blood stream infections a year would 
occur, over and above the S. aureus infections to be expected if the present policy 
is continued. This projection is consistent with actual developments in the UK, as 
described in subchapter 5.1. The additional infections would generate consider-
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able extra costs, since the patients concerned would remain hospitalised for 
longer and would require expensive treatment. More important, a move away 
from existing MRSA policy would also mean a sharp rise in disease burden and 
probably a rise in mortality.

6.5 Further research needed to gauge the cost-effectiveness of MRSA 
policy

Since little research has been carried out in the Netherlands into the cost of 
MRSA policy, it is difficult to draw conclusions regarding the cost-effectiveness 
of that policy. A cost-effect analysis should, in the committee’s view, quantify 
the costs associated with all policy elements, as well as the health benefits 
(impact on mortality and quality of life) associated with the various policy 
options. Furthermore, the committee would like to see use made of a model that 
takes account of the dynamic nature of the spread of MRSA. The assumptions 
made in the modelling process should also be varied. The model output would 
then be of real value in the context of policy development, in a manner analogous 
to what was seen with the introduction of the breast cancer screening.

One possible way of reducing the costs associated with MRSA policy, which 
is already being investigated, would be to identify and introduce a faster method 
of testing for the bacterium. The availability of such a test would remove the 
need to isolate patients pending the outcome of a culture test. This could reduce 
costs considerably, provided that the unit cost of testing were not unreasonable 
and the test properties were acceptable. 
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7Chapter

Conclusions and recommendations

In various domains, scientific understanding of MRSA is far from complete. Sig-
nificant gaps in knowledge exist, for example, with regard to the bacterium’s 
prevalence in various population groups, such as nursing and care home resi-
dents; furthermore, much remains unclear about the spread of MRSA. Scientific 
knowledge pertaining to the effectiveness of MRSA policy is patchy, and ques-
tions remain unanswered with regard to the cost of MRSA policy. Nevertheless, 
the available data are sufficient to permit the committee to draw certain conclu-
sions and make a number of recommendations. The committee also wishes to 
make various research recommendations, with a view to addressing the gaps in 
knowledge that exist where some pertinent matters are concerned.

7.1 Understanding of the epidemiology of MRSA should be improved

RIVM’s MRSA surveillance activities provide information regarding the number 
of MRSA isolates in the Netherlands. However, the RIVM data do not distin-
guish between MRSA colonisation and infection. Nor do they shed light on the 
prevalence of colonisation and infection in various groups within the Dutch pop-
ulation, such as nursing home and care home residents.

On the basis of international data provided by RIVM, the committee con-
cludes that MRSA infections of the bloodstream are considerably less common 
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in the Netherlands than in many other countries, and that MRSA appears to have 
been increasing since 2002.

If MRSA is to be kept under control in the future, it is very important to have 
information regarding developments in the prevalence of MRSA in the Nether-
lands. At present, data regarding the bacterium’s prevalence in nursing and care 
homes and in the general population are particularly sparse. The possibility that 
nursing and care homes might become MRSA reservoirs is a source of concern. 
If that were to happen, a sharp and uncontrollable rise in MRSA might result 
unless appropriate measures were implemented in response, such as the screen-
ing of nursing home residents prior to hospitalisation. Greater understanding of 
the mechanisms by which MRSA is communicated and spread is also desirable. 
Such understanding is necessary if the reasons for the increase in MRSA seen 
since 2002 are to be identified and MRSA policy adapted promptly. When gath-
ering data on MRSA, particular attention should be given to the representative-
ness and definition of the population and to distinguishing between infection and 
colonisation.

7.2 Abandonment of existing MRSA policy probably more expensive

Neither the precise cost of applying the existing MRSA policy (in terms of man-
power and resources), nor its precise effect (the prevention of morbidity and 
mortality) are known. Improved understanding of these matters would also pro-
vide a sound scientific basis for any future policy revisions that might be war-
ranted.

In view of the data currently available, the committee considers it very likely 
that the cost of the present policy comfortably outweighs the costs that would 
arise if the policy were abandoned. Such a move would lead to higher MRSA 
treatment costs and the associated costs of prolonged hospitalisation. These costs 
would escalate as the prevalence of MRSA increased, as may reasonably be 
expected.

In order to make a detailed comparison of the costs and effects associated 
with various MRSA policy options, further research is needed with a view to 
more accurately determining both the costs and the effects on mortality and on 
quality of life. A dynamic Dutch MRSA model is available, which the committee 
expects could be modified relatively easily to take account of the associated costs 
as well.56 The model presently predicts the prevalence of MRSA in hospitals and 
the wider community, as associated with various policy scenarios, ranging from 
continuation of the existing strict national policy in full, to the separate applica-
tion of elements of the policy, such as the isolation of MRSA carriers and the 
42 MRSA policy in the Netherlands



screening of high-risk groups on admission. One way in which the cost of the 
present policy might be reduced would be to introduce a faster MRSA screening 
test; the scope for such a change is currently under investigation.

Meaningful comparison of the costs of different MRSA policy options 
depends upon the availability of cost data that meet certain criteria. When costing 
the various components it is important to distinguish between MRSA colonisa-
tions and infections, and between the costs associated with addressing outbreaks 
and the ongoing costs of MRSA management.

7.3 Current MRSA policy should be retained

The committee recommends retention of the present strict policy for controlling 
the spread of MRSA. The primary reason being that abandonment of the policy 
may be expected to lead to MRSA becoming much more prevalent and thus to 
considerably greater disease burden and mortality. From the findings of British 
research, it is clear that that country’s move away from a strict containment pol-
icy resulted in major growth in the number of MRSA infections. Furthermore, 
such infections have apparently occurred in addition to the S. aureus infections 
that might otherwise have been expected. The committee’s recommendation is 
also motivated by the belief that policy relaxation is liable to promote further 
resistance development in MRSA, leading to the emergence of strains that are 
insensitive to vancomycin and other antibiotics, thus reducing the medical pro-
fession’s ability to treat MRSA infections effectively. Furthermore, the costs 
associated with MRSA may be expected to rise, perhaps very considerably, if the 
present strict MRSA policy is abandoned.

Finally, the committee wishes to see special attention paid to the treatment of 
MRSA carriers, particularly those working at hospitals. It is clear that it is not 
always possible to rid a carrier of the bacterium using the present treatment 
methods. This can have significant implications for the individuals concerned, 
including the need to seek alternative employment. Not enough is yet known 
about appropriate follow-up treatment methods.
Conclusions and recommendations 43



44 MRSA policy in the Netherlands



References

1 12th International Symposium on Staph & Staph infections (ISSSI). Ham ten PBG, Hoebe PG, Nys S, 
Driessen C, Deurenberg RH, Stobberingh EE. Prevalence of antibiotic resistance in the community. 3 
9 2006; 2006.

2 Wertheim HF, Vos MC, Boelens HA, Voss A, Vandenbroucke-Grauls CM, Meester MH et al. Low 
prevalence of methicillin-resistant Staphylococcus aureus (MRSA) at hospital admission in the 
Netherlands: the value of search and destroy and restrictive antibiotic use. J Hosp Infect 2004; 56 (4): 
321-325.

3 Tiemersma E, Monnet DL, Bruinsma N, Skov R, Monen JCM, Grundmann H. Staphylococcus 
aureus Bacteremia, Europe. Emerg Infect Dis 2005; 11: 1798-1799.

4 Wertheim HF, Vos MC, Ott A, van Belkum A, Voss A, Kluytmans JA et al. Risk and outcome of 
nosocomial Staphylococcus aureus bacteraemia in nasal carriers versus non-carriers. Lancet 2004; 
364 (9435): 703-705.

5 Zeylemaker MM, Jaspers CA, van Kraaij MG, Visser MR, Hoepelman IM. Long-term infectious 
complications and their relation to treatment duration in catheter-related Staphylococcus aureus 
bacteremia. Eur J Clin Microbiol Infect Dis 2001; 20 (6): 380-384.

6 Verhagen DW, van der Meer JT, Hamming T, de Jong MD, Speelman P. Management of patients with 
Staphylococcus aureus bacteraemia in a university hospital: a retrospective study. Scand J Infect Dis 
2003; 35 (8): 459-463.

7 Fatkenheuer G, Preuss M, Salzberger B, Schmeisser N, Cornely OA, Wisplinghoff H et al. Long-term 
outcome and quality of care of patients with Staphylococcus aureus bacteremia. Eur J Clin Microbiol 
Infect Dis 2004; 23 (3): 157-162.
References 45



8 Jensen AG, Wachmann CH, Espersen F, Scheibel J, Skinhoj P, Frimodt-Moller N. Treatment and 
outcome of Staphylococcus aureus bacteremia: a prospective study of 278 cases. Arch Intern Med 
2002; 162 (1): 25-32.

9 Johnson LB, Almoujahed MO, Ilg K, Maolood L, Khatib R. Staphylococcus aureus bacteremia: 
compliance with standard treatment, long-term outcome and predictors of relapse. Scand J Infect Dis 
2003; 35 (11-12): 782-789.

10 Jevons MP. 'Celebenin'-resistant staphylococci. BMJ 1961; 1: 124.
11 Cosgrove SE, Sakoulas G, Perencevich EN, Schwaber MJ, Karchmer AW, Carmeli Y. Comparison of 

mortality associated with methicillin-resistant and methicillin-susceptible Staphylococcus aureus 
bacteremia: a meta-analysis. Clin Infect Dis 2003; 36 (1): 53-59.

12 Fowler VG, Jr., Miro JM, Hoen B, Cabell CH, Abrutyn E, Rubinstein E et al. Staphylococcus aureus 
endocarditis: a consequence of medical progress. JAMA 2005; 293 (24): 3012-3021.

13 Blot SI, Vandewoude KH, Hoste EA, Colardyn FA. Outcome and attributable mortality in critically 
Ill patients with bacteremia involving methicillin-susceptible and methicillin-resistant 
Staphylococcus aureus. Arch Intern Med 2002; 162 (19): 2229-2235.

14 Engemann JJ, Carmeli Y, Cosgrove SE, Fowler VG, Bronstein MZ, Trivette SL et al. Adverse clinical 
and economic outcomes attributable to methicillin resistance among patients with Staphylococcus 
aureus surgical site infection. Clin Infect Dis 2003; 36 (5): 592-598.

15 Gastmeier P, Sohr D, Geffers C, Behnke M, Daschner F, Ruden H. Mortality risk factors with 
nosocomial Staphylococcus aureus infections in intensive care units: results from the German 
Nosocomial Infection Surveillance System (KISS). Infection 2005; 33 (2): 50-55.

16 Melzer M, Eykyn SJ, Gransden WR, Chinn S. Is methicillin-resistant Staphylococcus aureus more 
virulent than methicillin-susceptible S. aureus? A comparative cohort study of British patients with 
nosocomial infection and bacteremia. Clin Infect Dis 2003; 37 (11): 1453-1460.

17 Reed SD, Friedman JY, Engemann JJ, Griffiths RI, Anstrom KJ, Kaye KS et al. Costs and outcomes 
among hemodialysis-dependent patients with methicillin-resistant or methicillin-susceptible 
Staphylococcus aureus bacteremia. Infect Control Hosp Epidemiol 2005; 26 (2): 175-183.

18 Talon D, Woronoff-Lemsi MC, Limat S, Bertrand X, Chatillon M, Gil H et al. The impact of 
resistance to methicillin in Staphylococcus aureus bacteremia on mortality. Eur J Intern Med 2002; 
13 (1): 31-36.

19 Combes A, Trouillet JL, Joly-Guillou ML, Chastre J, Gibert C. The impact of methicillin resistance 
on the outcome of poststernotomy mediastinitis due to Staphylococcus aureus. Clin Infect Dis 2004; 
38 (6): 822-829.

20 Cowie SE, Ma I, Lee SK, Smith RM, Hsiang YN. Nosocomial MRSA infection in vascular surgery 
patients: impact on patient outcome. Vasc Endovascular Surg 2005; 39 (4): 327-334.

21 Osmon S, Ward S, Fraser VJ, Kollef MH. Hospital mortality for patients with bacteremia due to 
Staphylococcus aureus or Pseudomonas aeruginosa. Chest 2004; 125 (2): 607-616.
46 MRSA policy in the Netherlands



22 Zahar JR, Clec'h C, Tafflet M, Garrouste-Org, Jamali S, Mourvillier B et al. Is methicillin resistance 
associated with a worse prognosis in Staphylococcus aureus ventilator-associated pneumonia? Clin 
Infect Dis 2005; 41 (9): 1224-1231.

23 Lodise TP, McKinnon PS, Swiderski L, Rybak MJ. Outcomes analysis of delayed antibiotic treatment 
for hospital-acquired Staphylococcus aureus bacteremia. Clin Infect Dis 2003; 36 (11): 1418-1423.

24 Appelbaum PC. The emergence of vancomycin-intermediate and vancomycin-resistant 
Staphylococcus aureus. Clin Microbiol Infect 2006; 12 Suppl 1: 16-23.

25 Griffiths C, Lamagni TL, Crowcroft NS, Duckworth G, Rooney C. Trends in MRSA in England and 
Wales: analysis of morbidity and mortality data for 1993-2002. Health Stat Q 2004; (21): 15-22.

26 RIVM. MRSA site. internet. webcollect.rivm.nl/MRSA
27 Frenay HM, Peerbooms PG, van Leeuwen WJ, Wynne HJ, Verhoef J, Hendriks WD et al. Nursing 

homes: not a source of methicillin-resistant Staphylococcus aureus in The Netherlands. Clin Infect 
Dis 1994; 19 (1): 213-214.

28 Goettsch W, Geubbels E, Wannet W, Hendrix M, Wagenvoort J, Neeling Ad. MRSA in Nederlandse 
verpleeghuizen 1989-1998: Een inventarisatie van gegevens uit het streeklaboratorium 
resistentiepeilingsproject. Infectietiekten Bulletin 2005; 1-5.

29 Goettsch W, Geubbels E, Wannet W, Hendrix MG, Wagenvoort JH, de Neeling AJ. MRSA in nursing 
homes in the Netherlands 1989 to 1998: a developing reservoir? Euro Surveill 2000; 5 (3): 28-31.

30 Neeling AJd, Wagenvoort JHT, Leenders ACAP, Peerbooms PG, Hendrix MG, Wannet WJB. Het 
vóórkomen van MRSA bij verpleeghuispatiënten. Infectieziekten Bulletin 2003; 14 (10): 394-398.

31 Voss A, Loeffen F, Bakker J, Klaassen C, Wulf M. Methicillin-resistant Staphylococcus aureus in pig 
farming. Emerg Infect Dis 2005; 11 (12): 1965-1966.

32 Armand-Lefevre L, Ruimy R, Andremont A. Clonal comparison of Staphylococcus aureus isolates 
from healthy pig farmers, human controls, and pigs. Emerg Infect Dis 2005; 11 (5): 711-714.

33 Vandenbroucke-Grauls CM, Beaujean DJ. [Methicillin-resistant Staphylococcus aureus in pig 
breeders and cattle breeders]. Ned Tijdschr Geneeskd 2006; 150 (31): 1710-1712.

34 RIVM. European Antimicrobial Resistance Surveillance System (EARSS). internet. www.rivm.nl/
earss

35 Verbrugh H, Neeling AJd. derde jaarrapport van de SWAB. 2005.
36 Wannet WJB, Neeling AJd, Huijsdens XW, Heck MEOC, Pluister GN, Santen MGv et al. MRSA in 

Nederlandse ziekenhuizen: surveillanceresultaten 2004 en recente ontwikkelingen. Infectietziekten 
Bulletin 2006; 17 (2): 62-65.

37 Nederlandse Vereniging Medische Microbiologie. Detectie van MRSA in Nederland. 2002.
38 Melles DC, Hendriks WD, Ott A, Verbrugh HA. [Outbreak of methicillin-resistant Staphylococcus 

aureus (MRSA) in the Rijnmond region: the largest outbreak in the Netherlands]. Ned Tijdschr 
Geneeskd 2004; 148 (21): 1038-1043.

39 EARSS management team. EARSS Annual report 2004. Bilthoven: 2005.
References 47

http://www.rivm.nl/earss


40 Deurenberg RH, Vink C, Oudhuis GJ, Mooij JE, Driessen C, Coppens G et al. Different clonal 
complexes of methicillin-resistant Staphylococcus aureus are disseminated in the Euregio Meuse-
Rhine region. Antimicrob Agents Chemother 2005; 49 (10): 4263-4271.

41 Stenhem M, Ortqvist A, Ringberg H, Larsson L, Olsson-Liljequist B, Haeggman S et al. 
Epidemiology of methicillin-resistant Staphylococcus aureus (MRSA) in Sweden 2000-2003, 
increasing incidence and regional differences. BMC Infect Dis 2006; 6 (1): 30.

42 Werkgroep Infectiepreventie. MRSA in verpleeghuis en woonzorgcentrum. 2004.
43 Werkgroep Infectiepreventie. MRSA algemeen. Electronic situation 2005; 2-21.
44 Aarts Y, Beaujean D, Bilkert-Mooiman, Boukes F, Daha-Vuurpijl T, van Dijk E et al. Draaiboek 

MRSA in de openbare gezondheidszorg. Landelijke Coördinatiestructuur Infectieziekten 2005; 1-40.
45 Inspectie voor de Gezondheidszorg. Circulaire: MRSA beleid. 2002.
46 Mathijssen SW. Verpleeghuizen: Feiten en cijfers, Zorggebruik en productie. 2005. Internet: 

www.brancherapporten.minvws.nl.
47 Cooper BS, Stone SP, Kibbler CC, Cookson BD, Roberts JA, Medley GF et al. Isolation measures in 

the hospital management of methicillin resistant Staphylococcus aureus (MRSA): systematic review 
of the literature. BMJ 2004; 329 (7465): 533.

48 Coello R, Jimenez J, Garcia M, Arroyo P, Minguez D, Fernandez C et al. Prospective study of 
infection, colonization and carriage of methicillin-resistant Staphylococcus aureus in an outbreak 
affecting 990 patients. Eur J Clin Microbiol Infect Dis 1994; 13 (1): 74-81.

49 Cosseron-Zerbib M, Roque Afonso AM, Naas T, Durand P, Meyer L, Costa Y et al. A control 
programme for MRSA (methicillin-resistant Staphylococcus aureus) containment in a paediatric 
intensive care unit: evaluation and impact on infections caused by other micro-organisms. J Hosp 
Infect 1998; 40 (3): 225-235.

50 Duckworth GJ, Lothian JL, Williams JD. Methicillin-resistant Staphylococcus aureus: report of an 
outbreak in a London teaching hospital. J Hosp Infect 1988; 11 (1): 1-15.

51 Harbarth S, Martin Y, Rohner P, Henry N, Auckenthaler R, Pittet D. Effect of delayed infection 
control measures on a hospital outbreak of methicillin-resistant Staphylococcus aureus. J Hosp Infect 
2000; 46 (1): 43-49.

52 Pittet D, Hugonnet S, Harbarth S, Mourouga P, Sauvan V, Touveneau S et al. Effectiveness of a 
hospital-wide programme to improve compliance with hand hygiene. Infection Control Programme. 
Lancet 2000; 356 (9238): 1307-1312.

53 Faoagali JL, Thong ML, Grant D. Ten years' experience with methicillin-resistant Staphylococcus 
aureus in a large Australian hospital. J Hosp Infect 1992; 20 (2): 113-119.

54 Farrington M, Redpath C, Trundle C, Coomber S, Brown NM. Winning the battle but losing the war: 
methicillin-resistant Staphylococcus aureus (MRSA) infection at a teaching hospital. QJM 1998; 91 
(8): 539-548.

55 Loveday HP, Pellowe CM, Jones SR, Pratt RJ. A systematic review of the evidence for interventions 
for the prevention and control of meticillin-resistant Staphylococcus aureus (1996-2004): report to 
the Joint MRSA Working Party (Subgroup A). J Hosp Infect 2006; 63 Suppl 1: S45-S70.
48 MRSA policy in the Netherlands

http://www.brancherapporten.minvws.nl


56 Bootsma MC, Diekmann O, Bonten MJ. Controlling methicillin-resistant Staphylococcus aureus: 
Quantifying the effects of interventions and rapid diagnostic testing. Proc Natl Acad Sci U S A 2006; 
103 (14): 5620-5625.

57 Tiemersma EW, Bronzwaer SL, Lyytikainen O, Degener JE, Schrijnemakers P, Bruinsma N et al. 
Methicillin-resistant Staphylococcus aureus in Europe, 1999-2002. Emerg Infect Dis 2004; 10 (9): 
1627-1634.

58 Boyce JM, Cookson B, Christiansen K, Hori S, Vuopio-Varkila J, Kocagoz S et al. Meticillin-
resistant Staphylococcus aureus. Lancet Infect Dis 2005; 5 (10): 653-663.

59 Sunenshine RH, Liedtke LA, Fridkin SK, Strausbaugh LJ. Management of inpatients colonized or 
infected with antimicrobial-resistant bacteria in hospitals in the United States. Infect Control Hosp 
Epidemiol 2005; 26 (2): 138-143.

60 Revised guidelines for the control of epidemic methicillin-resistant Staphylococcus aureus. Report of 
a combined working party of the Hospital Infection Society and British Society for Antimicrobial 
Chemotherapy. J Hosp Infect 1990; 16 (4): 351-377.

61 Reacher MH, Shah A, Livermore DM, Wale MC, Graham C, Johnson AP et al. Bacteraemia and 
antibiotic resistance of its pathogens reported in England and Wales between 1990 and 1998: trend 
analysis. BMJ 2000; 320 (7229): 213-216.

62 Fowler VG, Jr., Sakoulas G, McIntyre LM, Meka VG, Arbeit RD, Cabell CH et al. Persistent 
bacteremia due to methicillin-resistant Staphylococcus aureus infection is associated with agr 
dysfunction and low-level in vitro resistance to thrombin-induced platelet microbicidal protein. J 
Infect Dis 2004; 190 (6): 1140-1149.

63 Fridkin SK, Hageman J, McDougal LK, Mohammed J, Jarvis WR, Perl TM et al. Epidemiological 
and microbiological characterization of infections caused by Staphylococcus aureus with reduced 
susceptibility to vancomycin, United States, 1997-2001. Clin Infect Dis 2003; 36 (4): 429-439.

64 National statistics. MRSA, deaths continue to increase in 2004. internet. www.statistics.gov.uk/cci/
nugget_print.asp?ID=1067

65 Goossens H, Ferech M, Vander SR, Elseviers M. Outpatient antibiotic use in Europe and association 
with resistance: a cross-national database study. Lancet 2005; 365 (9459): 579-587.

66 Goldstein FW, Acar JF. Epidemiology of quinolone resistance: Europe and North and South America. 
Drugs 1995; 49 Suppl 2: 36-42.

67 Pelk MSJ, Janssen MHW, Leenders ACAP, Renders MHM. MRSA epidemie in het Jeroen Bosch 
Ziekenhuis. Tijdschrift voor Hygiëne en InfectiePreventie 2005; 5: 108-114.

68 Vriens M.R., Blok H.E.M., Fluit A.C., Troelstra A., van der Werken Chr., Verhoef J. Kosten van het 
huidige infectiepreventiebeleid voor meticillineresistente Staphylococcus aureus (MRSA) beduidend 
lager dan bij loslaten van dat beleid; een retrospectief onderzoek over 10 jaar in het Unversitair 
Medisch Centrum Utrecht. Ned Tijdschr Geneeskd 2005; 1048-1052.

69 Mainous AG, III, Hueston WJ, Everett CJ, Diaz VA. Nasal carriage of Staphylococcus aureus and 
methicillin-resistant S aureus in the United States, 2001-2002. Ann Fam Med 2006; 4 (2): 132-137.
References 49

http://www.statistics.gov.uk/cci/nugget_print.asp?ID=1067


70 Revised guidelines for the control of methicillin-resistant Staphylococcus aureus infection in 
hospitals. British Society for Antimicrobial Chemotherapy, Hospital Infection Society and the 
Infection Control Nurses Association. J Hosp Infect 1998; 39 (4): 253-290.

71 Friedman ND, Kaye KS, Stout JE, McGarry SA, Trivette SL, Briggs JP et al. Health care--associated 
bloodstream infections in adults: a reason to change the accepted definition of community-acquired 
infections. Ann Intern Med 2002; 137 (10): 791-797.

72 Lucet JC, Grenet K, Armand-Lefevre L, Harnal M, Bouvet E, Regnier B et al. High prevalence of 
carriage of methicillin-resistant Staphylococcus aureus at hospital admission in elderly patients: 
implications for infection control strategies. Infect Control Hosp Epidemiol 2005; 26 (2): 121-126.

73 van der FM, van Dijk NB, Fluit AC, Fleer A, Wolfs TF, van Gestel JP. [Fatal pneumonia in an 
adolescent due to community-acquired methicillin-resistant Staphylococcus aureus positive for 
Panton-Valentine-leukocidin]. Ned Tijdschr Geneeskd 2003; 147 (22): 1076-1079.

74 Wannet WJ, Spalburg E, Heck ME, Pluister GN, Tiemersma E, Willems RJ et al. Emergence of 
virulent methicillin-resistant Staphylococcus aureus strains carrying Panton-Valentine leucocidin 
genes in The Netherlands. J Clin Microbiol 2005; 43 (7): 3341-3345.

75 Fridkin SK, Hageman JC, Morrison M, Sanza LT, Como-Sabetti K, Jernigan JA et al. Methicillin-
resistant Staphylococcus aureus disease in three communities. N Engl J Med 2005; 352 (14): 1436-
1444.

76 Bratu S, Eramo A, Kopec R, Coughlin E, Ghitan M, Yost R et al. Community-associated methicillin-
resistant Staphylococcus aureus in hospital nursery and maternity units. Emerg Infect Dis 2005; 11 
(6): 808-813.

77 Saiman L, O'Keefe M, Graham PL, III, Wu F, Said-Salim B, Kreiswirth B et al. Hospital transmission 
of community-acquired methicillin-resistant Staphylococcus aureus among postpartum women. Clin 
Infect Dis 2003; 37 (10): 1313-1319.

78 Wetenschappelijk instituut Volksgezondheid. Persconferentie MRSA in rusthuizen. 2005. 
79 Stelfox HT, Bates DW, Redelmeier DA. Safety of patients isolated for infection control. JAMA 2003; 

290 (14): 1899-1905.
80 Kaiser AM, Schultsz C, Kruithof GJ, Debets-Ossenkopp Y, Vandenbroucke-Grauls C. Carriage of 

resistant microorganisms in repatriates from foreign hospitals to The Netherlands. Clin Microbiol 
Infect 2004; 10 (11): 972-979.

81 Huletsky A, Lebel P, Picard FJ, Bernier M, Gagnon M, Boucher N et al. Identification of methicillin-
resistant Staphylococcus aureus carriage in less than 1 hour during a hospital surveillance program. 
Clin Infect Dis 2005; 40 (7): 976-981.

82 Kluytmans JA, van den Broek PJ. [Optimising patient isolation due to meticllin-resistant 
staphylococcus aureus.]. Ned Tijdschr Geneeskd 2005; 149 (15): 794-796.

83 Chaix C, Durand-Zaleski I, Alberti C, Brun-Buisson C. Control of endemic methicillin-resistant 
Staphylococcus aureus: a cost-benefit analysis in an intensive care unit. JAMA 1999; 282 (18): 1745-
1751.
50 MRSA policy in the Netherlands



84 Karchmer TB, Durbin LJ, Simonton BM, Farr BM. Cost-effectiveness of active surveillance cultures 
and contact/droplet precautions for control of methicillin-resistant Staphylococcus aureus. J Hosp 
Infect 2002; 51 (2): 126-132.

85 Kim T, Oh PI, Simor AE. The economic impact of methicillin-resistant Staphylococcus aureus in 
Canadian hospitals. Infect Control Hosp Epidemiol 2001; 22 (2): 99-104.

86 Kunori T, Cookson B, Roberts JA, Stone S, Kibbler C. Cost-effectiveness of different MRSA 
screening methods. J Hosp Infect 2002; 51 (3): 189-200.

87 Papia G, Louie M, Tralla A, Johnson C, Collins V, Simor AE. Screening high-risk patients for 
methicillin-resistant Staphylococcus aureus on admission to the hospital: is it cost effective? Infect 
Control Hosp Epidemiol 1999; 20 (7): 473-477.

88 Wernitz MH, Keck S, Swidsinski S, Schulz S, Veit SK. Cost analysis of a hospital-wide selective 
screening programme for methicillin-resistant Staphylococcus aureus (MRSA) carriers in the context 
of diagnosis related groups (DRG) payment. Clin Microbiol Infect 2005; 11 (6): 466-471.
References 51



52 MRSA policy in the Netherlands



A Request for advice

B The committee 
Annexes

53



54 MRSA policy in the Netherlands



AAnnex

Request for advice

On 29 January 2004, the Minister of Health, Welfare and Sport wrote as follows 
to the President of the Health Council, under reference POG/ZP 2.445.254:

Introduction
Since the introduction of antibiotics in the middle of the last century, the medical profession has been 
able to cure infectious diseases that had previously been untreatable. However, the use of antibiotics 
brings with it the risk of resistance development in the pathogens against which the drugs are 
deployed. Where resistance develops, the antibiotics concerned cease to be effective for the treatment 
of certain conditions. This at least implies additional cost, since alternative and typically more expen-
sive medicines have to be used. Potentially, however, the development of resistant pathogens could 
result in people dying from conditions that we are presently able to treat with relative ease. The latter 
scenario is certainly not unrealistic where very weak people, such as patients in intensive care, are 
concerned. 

Prevention of resistance development in health care
Resistance development is problematic mainly in the livestock industry and the human health care 
sector. Health carers make relatively frequent use of antibiotics, leading to considerable selection 
pressures in care establishments. Furthermore, in such establishments there is a high concentration of 
patients, some of whom tend to be very weak. Consequently, if good hygienic precautions are not 
taken, a resistant bacterium can readily spread, sustain itself and cause considerable damage within 
the vulnerable patient or resident population. 
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One of the most notorious resistant bacteria in health care institutions is methicillin-resistant Staphy-
lococcus aureus (MRSA). MRSA has not so far become very prevalent in the Netherlands. Neverthe-
less, there has been a slight increase in MRSA cases in recent years, partly because of changes in the 
demographics of the patient population and partly as a result of importation from other countries. 
While it has fortunately been possible to ensure that the prevalence of MRSA remains low in the 
Netherlands, the maintenance of this state of affairs entails considerable effort. Active measures are 
required at all points in the care chain in order to prevent the development and spread of MRSA.

The measures in place are:
• Prevention by means of the cautious prescription of antibiotics and the application of a strict 

hygiene policy
• The monitoring of MRSA and other resistant micro-organisms in hospitals
• In the event of an outbreak, the isolation of contaminated patients and, where necessary, the clo-

sure of hospital wards

This policy appears to be effective, but is also vulnerable. Its implementation requires considerable 
commitment and cooperation from everyone involved in the care process. Acute MRSA outbreaks 
place a particularly severe burden on already hard-pressed hospital personnel. It is occasionally nec-
essary to shut down entire wards or to keep contaminated personnel away from work. Such responses 
have major organisational and financial implications. Some establishments have expressed doubt as 
to whether the health benefits secured by the present containment policy are sufficient to justify the 
cost and operational implications. Continuation of the present policy is therefore under threat, and 
there is a possibility that certain hospitals will cease to apply it.

Commission
In view of the situation outlined above, I would like you to advise me regarding present scientific 
thinking on the MRSA issue and regarding the possible public health implications of abandoning or 
relaxing the present policy. Please indicate the costs likely to arise both from retention of the present 
policy and its abandonment, and advise me accordingly on the most appropriate way of addressing 
MRSA in the Netherlands.

In your advice, please give specific attention to the following questions:
1 How prevalent is MRSA in the Netherlands? Have there been changes in the prevalence pattern 

in recent years?
2 What policies on MRSA are pursued in other countries and what impact have such policies had 

on public health?
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I shall be grateful to receive your report by the end of 2004. Finally, I would ask that you permit Ms 
M.A.J. Bilkert-Mooiman of the Health Care Inspectorate to attend the meetings at which your Coun-
cil’s response is considered (IGZ).

Yours sincerely,
(signed)
H. Hoogervorst
Minister of Health, Welfare and Sport
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BAnnex

The committee

• Professor JE Degener, chairman
professor of medical microbiology; Groningen University Medical Centre

• MAJ Bilkert-Mooiman, adviser
hygiene inspector; Health Care Inspectorate, The Hague

• Professor PJ van den Broek
professor of infectious diseases; Leiden University Medical Centre

• Professor HJM Cools
professor of nursing home care; Leiden University Medical Centre

• Professor HJ Grundmann
medical microbiologist/infectious disease epidemiologist; National Institute 
of Public Health and the Environment, Bilthoven, and Groningen University 
Medical Centre

• PBG ten Ham
physician specialising in infectious disease control; Central Holland Munici-
pal Health Service, Gouda

• Professor JAJW Kluytmans
professor of hospital infection epidemiology; VU University Medical Centre, 
Amsterdam

• Dr M Koopmanschap
health economist; Erasmus Medical Centre, Rotterdam

• R Simons
nursing manager; Amsterdam University Medical Centre
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• Professor CMJE Vandenbroucke-Grauls
professor of medical microbiology; Amsterdam University Medical Centre 
and VU University Medical Centre, Amsterdam

• Professor HA Verbrugh
professor of medical microbiology; Erasmus Medical Centre, Rotterdam

• Dr PMM Beemsterboer, secretary
Health Council, The Hague

The Health Council and interests

Members of Health Council Committees are appointed in a personal capacity 
because of their special expertise in the matters to be addressed. Nonetheless, it 
is precisely because of this expertise that they may also have interests. This in 
itself does not necessarily present an obstacle for membership of a Health Coun-
cil Committee. Transparency regarding possible conflicts of interest is nonethe-
less important, both for the President and members of a Committee and for the 
President of the Health Council. On being invited to join a Committee, members 
are asked to submit a form detailing the functions they hold and any other mate-
rial and immaterial interests which could be relevant for the Committee’s work. 
It is the responsibility of the President of the Health Council to assess whether 
the interests indicated constitute grounds for non-appointment. An advisorship 
will then sometimes make it possible to exploit the expertise of the specialist 
involved. During the establishment meeting the declarations issued are dis-
cussed, so that all members of the Committee are aware of each other’s possible 
interests.
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