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CHAPTER 7 

Controlling an alleged outbreak of 
meticillin-resistant Staphylococcus aureus 

(MRSA) in a Dutch nursing home 

7.1 ABSTRACT 

This chapter discusses the controlling of an alleged outbreak of meticillinresistant 
Staphylococcus aureus (MRSA) in a Dutch nursing home. Following the identification of an 
index patient with MRSA in a Dutch nursing home with 175 residents in the south of the 
province of Limburg (the Netherlands), microbiological diagnosis having been obtained 
from a foreign laboratory, a survey was carried out to trace contacts by means of the 'ring 
principle' of outbreak management. Whenever positive cultures were found in the first ring 
of residents, the contact and source tracing procedure was extended. In accordance with the 
Dutch guidelines for MRSA in nursing homes, a range of preventive measures was taken 
regarding colonised residents and employees and the cleaning of rooms. Ten days after the 
occurrence of the index case, 29 persons, 9 employees and 20 residents, were found to be 
colonised with MRSA. Because of this extraordinary count compared with earlier Dutch 
findings (only 0.16% of inhabitants colonised), there were doubts about the laboratory 
results. A counter-expertise from the Regional Public Health Laboratory (PHL) and the 
National Institute of Public Health and the Environment (RIVM) showed no MRSA, but 
meticillin-sensitive S. aureus. 

This alleged outbreak had very serious consequences for residents and employees and 
major financial consequences for the nursing home. There was a very adequate response to 
the crisis by a multidisciplinary team including external specialists. Incorrect identification 
of MRSA is not restricted to this incident, as proficiency-testing programmes have shown 
that MRSA has not always been reported accurately. The Inspectorate of Health Care (IGZ) 
emphasised the importance of standardised quality and interpretation of laboratory results by 
microbiological experts. This should be kept in mind when contracting foreign laboratories, 
particularly because the Dutch policy is to avoid MRSA in intramural settings. The verification 
of the diagnosis once again proved to be an essential step in outbreak management. 

93 



7.2 INTRODUCTION 

In March 1998, an outbreak of MRS A occurred in a Dutch nursing home. This 

chapter describes this outbreak, which, in view of its cause, course and outcome, can be 

regarded as remarkable. 

• 7.3 THE INDEX PATIENT 

On Wednesday March 4, MRSA was discovered in a wound on an elderly female 
inhabitant; this was the first such case in the history of this nursing home, which houses 175 
residents. Subsequently, the guidelines on MRSA infection in nursing homes, drawn up by 
the Dutch Working Group for Infection Control, were applied.'2 These guidelines indicate 
the measures to be implemented when a resident is colonised with MRSA. In accordance 
with this procedure, the affected female inhabitant was treated with mupirocine ointment in 
the nose and on the wound for five days, and her entire body was washed with chlorhexidine 
soap, including the hair on her head. Additional hygienic precautions for the nursing staff 
were put into practice, such as wearing surgical masks, gowns and gloves. General procedures 
were introduced for the disposal of linen and the use of sanitary rooms. No isolation measures 
were taken, which is consistent with the national guidelines. 

Ring investigation 
According to the 'ring principle' of contact tracing in infectious disease control, 

samples for culture were taken from wounds, nose, throat and perineum of the patient 
sharing the room with the index case, as well as from nine patients residing in the same 
department who were considered to be at risk (i.e., patients with wounds, transurethral or 
suprapubic urine catheters or naso-gastric feeding tubes). After three days, two residents 
were found to have MRSA in a wound, while a culture from the perineum of the patient 
sharing the room with the index case proved positive for MRSA. To assess the extent of 
transmission, a crisis team decided on Saturday March 7 to extend the source and contact 
tracing to a further ring, by collecting nose and throat swabs for culture from the 22 other 
residents (on a total of 32) and 53 staff members of the department. On Tuesday March 10, 
an additional five residents and nine staff members were diagnosed as colonised with 
MRSA. Employees found to be positive for MRSA were sent on sick leave and could only 
resume their duties after treatment. 
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7.4 THE OUTBREAK 

Because of the large number of MRSA colonised residents and staff, the nursing 
home decided on Wednesday March 11 to upgrade the local crisis team to a multidisciplinary 
outbreak-control steering committee of healthcare professionals. This team included the 
managing director, the physician in charge, two departmental managers, the hygiënist, the 
occupational health physician and the press officer of the nursing home, as well as the 
Consultant on Communicable Disease Control (CCDC), and a secretary. This team had to 
formulate, implement and co-ordinate an outbreak management strategy. 

Characteristics of the causative agent 
Because of the exceptional number of MRSA infections, it was immediately queried 

whether the outbreak was actually caused by MRSA. These doubts arose since a prevalence 
survey in 1992 demonstrated that MRSA scarcely occurs in Dutch nursing homes; it found 
only 0.16% (3/1973) of all S. aureus to be meticillin-resistent.36 MRSA is also rarely detected 
among healthy employees because the natural bacterial flora limits colonisation by MRSA." 
In the outbreak described here, however, 17% (9/53) of the staff were found to be colonised. 
Furthermore, the initial antibiograms of the first four patients in this outbreak showed three 
different patterns of resistance. Upon explicit inquiry, the commercial laboratory in a 
neighbouring country that had performed the analysis assured that positive MRSA cultures 
had been identified with certainty. In the same batch of samples, meticillin-sensitive strains 
of S. aureus had been found in six cultures of employees and three cultures from residents. 
In the case of one staff member and one resident, MRSA was discovered in the throat, while 
meticillin-sensitive bacteria were located in the nose. It was agreed to send the isolates returned 
by the foreign laboratory to the PHL for counter-expertise. These strains were also sent to 
the RIVM for phage typing of the bacteria and determination of the mecA gene by polymerase 
chain reaction (PCR). The presence of the mecA gene in the bacteria is a marker for MRSA. 

7.5 OUTBREAK MANAGEMENT ^ 

A plan was drafted to address the further investigations and public relations management. 
Arrangements were made for the follow-up examinations of colonised residents and 
employees. An infection control protocol was developed, stipulating strict hand disinfection 
for all persons in the nursing home, describing the required disinfection of contaminated 
rooms and materials and defining specific nursing activities. A system was organised to provide 
information to residents of the nursing home and their relatives, resident patients with 
outpatient or clinical appointments at the local hospital, staff, the municipal authorities and 
the IGZ. The press officer made a press plan and distributed press releases to the local news-
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papers and television stations. The physician in charge of the nursing home and the CCDC 
made an inventory of the data of the colonised persons. At the same time, other parties were 
consulted, such as the National Co-ordination Centre for Communicable Disease Control 
(LCI), the IGZ, expert microbiologists and the RIVM. 

Common hand hygiene was improved throughout the nursing home. After performing 
any activity in the rooms, everybody had to disinfect their hands with alcohol, after regular 
washing and drying of the hands. All nursing procedures were performed inside the rooms 
and only while wearing surgical masks, gowns and gloves. In all areas, surfaces were dis
infected after being cleaned in the usual fashion. Contaminated materials were washed at 
60°C or hung outside when washing was not possible. Checking every room for the level of 
contamination with the help of culture plates was not considered useful: a general disinfection 
would take place after the department was declared MRSA-free or when the outbreak was 
subsiding. 

Another 54 residents with risk factors for MRS A (wounds, catheters or tubes) in other 
departments of the nursing home were examined by means of cultures from the nose and 
throat, together with a culture of the loci at risk. Because some employees worked in other 
homes for the elderly as well, cultures from nose, throat and possible loci at risk were taken 
from 12 residents there. As soon as new cases among residents were discovered as a result 
of the screening, treatment as specified in the national MRSA guidelines was put into 
practice. Results of the protocol treatment were checked by taking culture samples from the 
noses, throats, perineums, groins and armpits of the eight MRSA-positive residents (one 
MRSA-positive resident died suddenly from another cause) and the MRSA-positive 
employees. All MRSA-positive patients were nursed in one part of the department and attended 
to as much as possible by a permanent team of employees. No special measures were 
considered necessary for the relatives. All communications with the hospital (ward or out
patient department) went via the hospital hygiënist. 

An inventory was made of the characteristics of all colonised residents and employees 
in the nursing home, on a specially designed form. Data included name, date of birth, department, 
room number, date of admission, individual risk factors (wounds, dermatological diseases, 
catheters and tubes, number of treatments with antibiotics in the previous year), type of 
accommodation before admission (home, hospital, nursing home, home for the elderly), 
previous microbiological diagnoses, medical history, number of hospital admissions in the 
preceding year and any stays abroad during the past year, result of cultures with place and 
date, as well as the antibiogram. 

Public relations and information 
Special meetings were organised to provide information to residents and their relatives. 

Information for employees was disseminated at the regular team meetings. The general 
practitioners, authorities of neighbouring municipalities and the IGZ were briefed by means 
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of a newsletter. The public relations and information team consisted of the press officer of 
the nursing home, the director and the CCDC. This team communicated with the local 
newspapers and television stations through the press officer. 

7.6 COURSE OF THE OUTBREAK ^ 

On Saturday March 14, ten days after the infection of the index patient had been 
found, another eight residents with risk factors proved to be MRSA-positive. They resided in 
four of the five remaining departments. In two homes for elderly belonging to the same 
foundation, three residents were found to have been infected with MRSA as well. Thus, the 
outbreak now included 29 colonised persons: 9 employees and 20 residents. All cases were 
treated according to the protocol. On Monday March 16, the outbreak-control steering 
committee planned the strategy for the service flats: the co-ordination of additional screening, 
the arrangements for monitoring by means of cultures, the setting up of treatment clusters, 
the organisation of disinfection of rooms and other areas, the cancellation of all admissions 
and the dissemination of information. Since the result of the counter-expertise was expected 
on Tuesday March 17, it was decided to halt the screening of an additional 500 people (the 
remaining residents of the nursing home and the service flats, other employees and the 
volunteers at the various departments) who had not yet had samples taken. They would be 
considered for further investigation if contamination should also appear to have occurred in 
the other parts of the nursing home. 

The counter-expertise 
On Tuesday March 17, the counter-expertise at the PHL showed the 15 isolates 

analysed to be meticillin-sensitive S. aureus. Because of these findings, the outbreak-control 
steering committee postponed all new activities until the results of the tests by the RIVM 
would be known as well, which were expected to become available the next day. On 
Wednesday March 18, two weeks after the first resident had been diagnosed as MRSA-posi
tive, routine analysis by the RIVM also identified only meticillin-sensitive bacteria. The 15 
isolates examined all had different phage types, which does not suggest a MRSA outbreak, 
but is rather consistent with various common strains of human S. aureus. 

Because of these results, it seemed beyond doubt that the MRSA outbreak did not 
exist, and the outbreak-control steering committee decided to lift all interventions, except the 
treatment of 11 patients. The residents, the employees, the general practitioners, the municipal 
authorities, the press, the LCI and the RIVM were informed of these developments. On 
Thursday March 19, the PCR revealed that the bacteria lacked the mecA gene. Furthermore, 
none of the follow-up cultures demonstrated MRSA. 
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7.7 DISCUSSION 

As far as the employees were concerned, more rigorous measures than indicated by 
the MRSA protocol were implemented in several situations. As the spread of the outbreak 
seemed extraordinary, hand hygiene in the nursing home was intensified by disinfection with 
alcohol under all circumstances, and not only when attending to colonised residents. 
Although the wearing of surgical masks was not required while nursing MRSA-colonised 
residents, it was nevertheless put into practice in view of the number of MRSA-positive 
employees. As a result of the unusual situation, microbiological examination included the 
staff as well. 

Good collaboration within a multidisciplinary MRSA outbreak-control steering 
committee, which included external specialists from the start, resulted in an appropriate 
response to the crisis. This alleged MRSA outbreak had very serious consequences for both the 
residents and staff of the nursing home, while the employment of additional staff and equipment, 
together with the costs of the microbiological analyses, led to a high financial burden. 

It should be noted, however, that incorrect identification of MRSA is not restricted to 
this incident. Proficiency testing programmes in Canada have shown that MRSA has not 
always been identified accurately.* A questionnaire-based survey conducted in Germany 
revealed that approximately one-third (8 of 22 respondents) of laboratories applied inadequate 
methods for the identification of MRSA [Peters et al.. Second Symposium on 
Tnfektionsmanagemenf, Berlin 1998]. In the Netherlands and the neighbouring country 
where the isolates were misidentified, proficiency-testing programs are obligatory, but data 
regarding the outcome (including MRSA identification) are not made public. A survey by 
Streulens and Mertens, with voluntary participation, indicated adherence to MRSA detection 
methods, but only 34% of all laboratories performed disk diffusion testing under optimal 
conditions for the detection of heterogeneous resistance.9 

This alleged outbreak prompted the IGZ to discuss the subject in a circular sent to the 
directors of health care facilities, microbiologists and laboratories, dated July 16, 1998. The 
Inspectorate emphasised once more the importance of standardised quality and accurate 
interpretation of laboratory results by microbiological experts. This warning by the 
Inspectorate should be kept in mind when contracting foreign laboratories. This is particularly 
important in the Netherlands, where, unlike in other countries, the policy is to avoid MRSA 
in intramural settings. This report also reminds us that verification of diagnosis may be an 
essential step in outbreak management. 
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