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This thesis is on MRSA of Unknown Origin (MUO). MUO carriers are lacking risk factors 
as described in the national MRSA guideline. Without risk factors, MRSA carriers are not 
screened at hospital admission and go undetected. In general, MUO are detected by 
accident in a clinical culture or in a screening culture searching for a particular outbreak 
strain. Instead a genetically different strain is found. MUO will undermine our Search & 
Destroy (S&D) if left unattended. Important questions such as ‘Which new risk factors 
describe MUO?’, ‘What is the genetic background of MUO?’ and ‘Is MUO a result of new 
transmission routes?’ need answers. In this thesis we try to find these answers. 

Changing epidemiology of MRSA

During the last decade, the total number of MRSA reported to the Dutch MRSA surveil-
lance has increased. (Figure 1) As has the number of MUO. (Figure 1) Furthermore, 
Dutch MRSA prevalence was 0.03% at hospital admission in 20001 and 0.11% in 20072. 
Nethmap data from 2016 reported an 1.7% MRSA prevalence among reported clinical 
S. aureus isolates (including blood samples) collected by the Infectious Disease Sur-
veillance and Information System for Antibiotic Resistance (ISIS-AR).3 The low Dutch 
prevalence is – together with the Scandinavian countries - the exception to the European 
rule (Table 1). Currently, the number of reported MRSA is about 3000 MRSA isolates per 
year 4. This is a low number, but has increased compared to the past, as this number 
was under 500 MRSA isolates per year before 2001.5 (Figure 1) The current low MRSA 
numbers in The Netherlands and Scandinavia are most likely due to a combination of 
MRSA control measures and a prudent use of antibiotics.6 In this regard, Scandinavia 
and The Netherlands are similar. For example, in their use of MRSA risk groups for MRSA 
screening. Although differences exist (Table 3).

Globally, the epidemiology of MRSA has changed as well. Due to or as a consequence 
of this, is that the classical division between hospital-acquired (HA-) and community-
acquired (CA-) MRSA has gradually faded. The result was a surge of epidemiological 
terms in an attempt to describe the new MRSA situation: CA-MRSA (community-acquired, 
community-associated), HA-MRSA (first meaning hospital-acquired, and then hospital-as-
sociated or healthcare-associated), HCA-MRSA (healthcare-associated), HCA-CO-MRSA 
(healthcare-associated community onset), CO-MRSA (community-onset), HCA-HACO 
MRSA (healthcare-associated hospital-onset), HACO-MRSA (healthcare-associated hos-
pital-onset).7-9 The global change in epidemiology may be a driving factor for Dutch MUO. 
However, it is important to realize that MUO is not by default community MRSA (whether 
labelled as CA-MRSA, CO-MRSA or any of its many variants). The MUO label does not 
seek to impose a spatial division such as is the case with aforementioned terminology 
(CA-, CO-, HA-MRSA, etc.). MUO is simply the absence of known (Dutch) risk factors. 
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Changing Dutch MRSA control

As epidemiology changes, so must MRSA control. Over the years the number of risk 
factors described in the Dutch MRSA guideline made by the former Dutch Working Party 
for Infection Prevention (WIP; 1981-2017) 10 has gradually increased. (Table 2) The origi-
nal guideline at the start of the 1990’s, listed three risk groups: MRSA positive patient, 
exposure through unprotected contact with a MRSA carrier, and a stay in a healthcare 
centre abroad. The last, from 2012 with a 2016 Rijksinstituut voor Volksgezondheid en 
Milieu (RIVM) addendum, lists ten major risk factors (MRSA positive patient, exposure 
through unprotected contact with a MRSA carrier [now including MRSA patients under 
follow-up after eradication therapy and household members of MRSA carriers], and a 
stay in a healthcare centre abroad, being a dialysis patient, contact with pigs11, contact 
with veal calves, contact with broiler chickens, adoption and being an asylum seeker).12, 13 
If the targeted population described in the risk groups is sufficiently distinct of the overall 
population, then MRSA carriers can be successfully discerned. 

Original MRSA guideline for Dutch hospitals                                  1998 version                          2004 version 2007 version                                2012 version

Phage typing                                                     PFGE                                   Spa-typing               MLVA
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Figure 1 – Reported total, MUO and live-stock associated MRSA isolates to the Dutch MRSA 
surveillance between 1989 and 2017
* estimated number of MRSA isolates based on published figures (graphs 23-27); 1 Only the number of 
MRSA isolates from patients were given, no health care workers. 2 No or minimal MRSA surveillance 
reports these years, thus no public data to show the number of MUO. This figure was based on the fol-
lowing public sources: 20-44
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In S&D, risk adjustment aims to identify every potential MRSA carrier at hospital (and 
nursing home) admission by screening persons at risk for MRSA carriage (search). Pa-
tients screened positive for risk on MRSA are put into isolation and these contact precau-
tions continue awaiting the results of the medical microbiological laboratory (preemptive 
isolation). MRSA carriers are kept in isolation and eventually treated to eradicate the 
MRSA (destroy) and their environment will be disinfected (destroy).14 

To continue control of MRSA despite changing epidemiology, MRSA must be surveilled. 
Therefore, the MRSA surveillance at the RIVM 4, was started in 1989 at the request of the 
Geneeskundig hoofdinspectie (GHI; now known as Inspectie Gezondheidszorg en Jeugd 
/ IGJ, and formerly known as the Inspectie voor de Gezondheidszorg / IGZ) 15. The MRSA 
surveillance officially exists to gain insight as to why certain people are infected or colo-
nized by MRSA, and to support the (then) independent Dutch WIP foundation in updating 
the Dutch national MRSA guideline by supplying it data.16 The surveillance keeps track of 
total MRSA numbers, the genetic background (before: phage-type, PFGE-type, spa-type; 
now: MLVA complex; but also the presence of Panton-Valentine Leucocidin virulence fac-
tor [PVL]) and announces any epidemiological changes to MRSA in The Netherlands.17 

To surveil MRSA, the RIVM maintains a database of MRSA isolates, with one isolate 
per unique person per year.17 The first MRSA positive isolate of each detected MRSA car-
rier is send to the RIVM along with some epidemiological information (including the risk 
group the carrier belonged to). Unless there is an isolate from a clinical sample (e.g. from 
a wound) in the same period as carriage is identified, the RIVM prefers this isolate over 

Table 2 – Dutch MRSA risk factors in Dutch MRSA guideline by WIP working group for infection 
prevention (1989-2018)
Original •	 MRSA positive patient

•	 Exposure through unprotected contact with a MRSA carrier
•	 A stay in a hospital abroad

1998 Guideline now applies for patients AND healthcare workers

2004 Added •	 Being a dialysis patient
•	 Contact with pigs
•	 Contact with veal calves
•	 Family members of those who have contact with pigs/veal calves
•	 Adopted children with regular hospital contact
•	 Other

2007 Removed •	 Family members of those who have contact with pigs/veal calves

2012 Expanded •	 Exposure through unprotected contact with a MRSA carrier
	 o	 MRSA patients under follow-up eradication therapy
	 o	 Household members

	 Changed •	 A stay in a healthcare center abroad

	 Added Contact with broiler chickens

2015 Added Being a refugee1

Major changes to the Dutch MRSA guideline by the Working group for Infection prevention (WIP).1 Risk 
factor added in the post-WIP era. 
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Table 3 – MRSA Risk factors in national guidelines of low MRSA prevalence countries

	 D
en

m
ar

k

Fi
nl

an
d

Ic
el

an
d

N
et

he
rla

nd
s

N
or

w
ay

Sw
ed

en

Proven carrier of MRSA X X X X X X

Unprotected contact with MRSA carrier X X X XT X X

Inside the hospital (as part of contact tracing) X X X X X X

Outside the hospital (household members, partners, caretakers) X X X X X X

Stayed in a local care facility (unspecified) with an ongoing MRSA outbreak on 
the department X X X XT X X

Stayed in orphanage . X X . . X

Related to higher MRSA prevalence among animals

Contact with industrial live pigs, veal calves or broiler chickens Xb Xb . X Xb Xb

Regardless if professional contact or not Xb Xb . X Xb Xb

And/or lives on such a farm Xb Xb . X Xb Xb

Related to higher MRSA prevalence abroad

Adopted children from abroad living in this country . X . X . X

Foreign dialysis patients . . X X X XS

Local dialysis patients dialyzed abroad . . X XT X XS

HCW involved with patient-related activities in a foreign care facility X . X XTT X XS

HCW guided patients from a foreign to a local care facility without isolation 
precautions . . . XT . XS

Nursed in a foreign care facility . . X XTT X .

	 With risk factors (operation abroad, chronic infection or persistent skin lesions, 
presence of abscesses or furuncles at hospitalization in home country . . . Xp . .

Refugee Camp X . X X X .

Staying abroad . . . . . .

	 With risk factors (operation abroad, chronic infection or persistent skin lesions, 
presence of abscesses or furuncles at hospitalization in home country . . . . X .

Related to MRSA eradication therapy

During MRSA eradication treatment . . . X . .

During follow-up after MRSA eradication therapy . . . X . .

Table based on google translated online data from Scandinavia (Denmark46, 47, Finland47, Iceland48, 
Norway47, 49 and Sweden47, 50-52). Table data should be used with care as mistranslation or missing data 
in offline documents cannot be excluded.
b No broilers included; pPatients only; Sin the last six months; Tless than two months ago; TTmore than 
twenty-four hours and less than two months ago
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the one from a screenings sample.4, 17 In 2004, a new category, “unknown”, was added to 
the request for epidemiological information, to get an idea of the number of MUO in The 
Netherlands. This addition has made it possible to measure the size of the MUO problem, 
and to study the MUO carriers for their underlying risk factors.

The Search for MRSA of Unknown Origin

The Dutch MRSA surveillance database at the RIVM was used to estimate the potential 
size of the MUO problem. A raw estimation was based on data from 2005, 2006 and 2007. 
The potential number of yearly reported MUO was estimated to be 23-27% of MRSA 
patient cases reported to the RIVM.18 In the report form, accompanying the isolate, clinical 
microbiologists and infection prevention practitioners can do suggestions in an open text 
field on the possible source of the MUO carriage. Some suggestions were immigration, 
adoption and nursing homes. However, the reliability of the suggestions was question-
able. Furthermore, the reliability of the questionnaires sent to the RIVM was unknown and 
not sufficient to come to an unequivocal classification and reliable count of the numbers 
of MRSA as MUO.19 A thorough study of MRSA surveillance data on MUO was deemed 
necessary, leading to the national MRSA surveillance database at the RIVM becoming 
the primary source for the research described in this thesis.

Thesis aims

The primary aim of this thesis is to map the magnitude of the presence of MUO, elucidate 
MUO’s risk factors and/or transmission routes. While the secondary aim is to find out 
whether MUO carriers carried different MRSA strains compared to MRSA strains of MRSA 
carriers with known risk factors (MKO).

8 Erasmus Medical Center Rotterdam



References

	 1.	 Wertheim HF, Vos MC, Boelens HA, et al. Low prevalence of methicillin-​resistant Staphy-
lococcus 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-​5.

	 2.	 Bode LG, Wertheim HF, Kluytmans JA, et al. Sustained low prevalence of meticillin-​resistant 
Staphylococcus aureus upon admission to hospital in The Netherlands. J Hosp Infect 2011; 
79(3): 198-​201.

	 3.	 Nethmap/Maran. Nethmap / Maran 2016 - Consumption of antimicrobial agents and antimi-
crobial resistance among medically important bacteria in The Netherlands in 2015. Available 
at: http:​​​//www.wur.nl/upload_​mm/0/b/c/433ca2d5-​c97f-​4aa1-​ad34-​a45ad522df95_​92416_​
008804_​NethmapMaran2016+TG2.pdf. Accessed 6-​1-​2017.

	 4.	 Haenen A, Pluister GN, Luit Mv, et al. Surveillance of MRSA in The Netherlands in 2011 
[Surveillance van MRSA in Nederland in 2011]. Available at: http:​​​//www.rivm.nl/Documenten_​
en_​publicaties/Algemeen_​Actueel/Uitgaven/Infectieziekten_​Bulletin/Jaargang_​23_​2012/
September_​2012/Inhoud_​september_​2012/Surveillance_​van_​MRSA_​in_​Nederland_​in_​
2011. Accessed 06-​01-​2017.

	 5.	 Nederland G. MRSA policy in the Netherlands: Health Council Netherlands, 2006 16 October 
2006.

	 6.	 Vos MC, Behrendt MD, Melles DC, et al. 5 years of experience implementing a methicillin-​
resistant Staphylococcus aureus search and destroy policy at the largest university medical 
center in the Netherlands. Infect Control Hosp Epidemiol 2009; 30(10): 977-​84.

	 7.	 Centers for Disease C. Methicillin-​resistant Staphylococcus aureus (MRSA - MRSA Tracking. 
Available at: https:​​​//www.cdc.gov/mrsa/tracking/index.html. Accessed 03-​01-​2017.

	 8.	 Skov RL, Jensen KS. Community-​associated meticillin-​resistant Staphylococcus aureus as a 
cause of hospital-​acquired infections. J Hosp Infect 2009; 73(4): 364-​70.

	 9.	 Sola C, Paganini H, Egea AL, et al. Spread of epidemic MRSA-​ST5-​IV clone encoding PVL 
as a major cause of community onset staphylococcal infections in Argentinean children. PLoS 
One 2012; 7(1): e30487.

	 10.	 WIP. MRSA in hospitals. Available at: http:​​​//www.rivm.nl/dsresource?objectid=3f054354-​ff4a-​
43ef-​91f9-​7c6f0417be95&type=org&disposition=inline. Accessed 06-​01-​2017.

	 11.	 Bal AM, Coombs GW, Holden MT, et al. Genomic insights into the emergence and spread of 
international clones of healthcare-​, community- and livestock-​associated meticillin-​resistant 
Staphylococcus aureus: Blurring of the traditional definitions. J Glob Antimicrob Resist 2016; 
6: 95-​101.

	 12.	 Hopman J, Bos M, Nabuurs M, Wertheim HFL, Voss A. BRMO- en MRSA- screenings- en 
isolatiebeleid voor hoogrisicopatiëntenpopulaties vanuit het buitenland. Infectieziekten bul-
letin 2016; 27(9): 3.

	 13.	 LCI. Draaiboek infectieziekten in opvangcentra voor asielzoekers. Available at: https:​​​//lci.
rivm.nl/draaiboeken/asielzoekers. Accessed 27-​06-​2018.

	 14.	 Mollema FP, Severin JA, Nouwen JL, Ott A, Verbrugh HA, Vos MC. Successful treatment for 
carriage of methicillin-​resistant Staphylococcus aureus and importance of follow-​up. Antimi-
crob Agents Chemother 2010; 54(9): 4020-​5.

	 15.	 Rost WJvLHMEFCSSJA. Surveillance van meticilline-​resistente Staphylococcus aureus 
(MRSA) in Nederlandse ziekenhuizen. Infectieziekten bulletin 1992; 3(11): 21.

General introduction, aim and outline of this thesis 9



	 16.	 Bilkert-​Mooiman M. Circulaire 2004-​06-​IGZ. In: gezondheidszorg Ivd: Inspectie voor de 
gezondheidszorg, 2004.

	 17.	 RIVM. MRSA surveillance. Available at: http:​​​//www.rivm.nl/Onderwerpen/M/MRSA/MRSA_​
surveillance. Accessed 06-​01-​2017.

	 18.	 Wannet WJB, Huijsdens XW, Heck MEOC. MRSA in Nederlandse ziekenhuizen: surveil-
lanceresultaten 2005-​2006 en recente ontwikkelingen. Infectieziekten Bulletin 2007; (10): 
347-​51.

	 19.	 Vos MC, Pols HAP, de Neeling AJ, et al. MRSA of Unknown Origin: Risk Assessment and 
Adjustment of Risk Classification. ZonMw, 2007.

	 20.	 Frenay HME, van Leeuwen WJ. Surveillance van meticilline resistente staphylococcus au-
reus in Nederland. Infectieziekten bulletin 1990; 1(0): 23-​5.

	 21.	 Frenay HME, Van Leeuwen WJ, van Klingeren B, Rost JA, Schot CS. Surveillance van meti-
cilline resistente Staphylococcus aureus in Nederland in 1990. Infectieziekten bulletin 1991; 
2(4): 2-​6.

	 22.	 Van Leeuwen WJ, Frenay HME, Schot CS, Rost JA. Surveillance van meticilline-​resistente 
Staphylococcus aureus (MRSA) in Nederlandse ziekenhuizen. Infectieziekten bulletin 1992; 
3(11): 6-​9.

	 23.	 Van Leeuwen WJ. Surveillance van meticilline-​resistente Staphylococcus aureus (MRSA) in 
Nederlandse ziekenhuizen: 1989-​1993. Infectieziekten bulletin 1994; 5(2): 1.

	 24.	 Van Leeuwen WJ. MRSA in de Nederlandse ziekenhuizen: 6 jaar surveillance. Infectieziekten 
bulletin 1998; 9(3): 51-​4.

	 25.	 Wannet WJB, Heck MEOC, Pluister GN, De Neeling AJ, van Veen A, Geubbels ELPE. MRSA 
in Nederlandse ziekenhuizen: Surveillance-​resultaten in 2000 en eerste resultaten molecu-
laire typeringen. Infectieziekten bulletin 2001; 12(3): 82-​5.

	 26.	 Wannet WJB, Heck MEOC, Pluister GN, et al. MRSA in Nederlandse ziekenhuizen: surveil-
lance-​resultaten 2001 en toekomstige ontwikkelingen. Infectieziekten bulletin 2002; 13(3): 
110-​3.

	 27.	 Wannet WJB, Heck MEOC, Pluister GN, Van Kesteren JH, De Neeling AJ, Geubbels ELPE. 
MRSA in Nederlandse ziekenhuizen Surveillanceresultaten januari - juni 2001. Infectieziekten 
bulletin 2001; 12(9): 310-​3.

	 28.	 Wannet WJB, De Neeling AJ, Heck MEOC, Pluister GN, Spalburg E, Tiemersma E. MRSA in 
Nederlandse ziekenhuizen. Infectieziekten bulletin 2003; 14(5): 153-​5.

	 29.	 Tiemersma E, Moolhuijzen CEM, De Neeling AJ, Heck MEOC, Pluister GN, Wannet WJB. 
Herkomst van methicilline-​resistente Staphylococcus aureus isolaten in Nederland: resul-
taten van een aselecte steekproef. Infectieziekten bulletin 2004; 15(7): 257-​62.

	 30.	 Wannet WJB, De Neeling AJ, Heck MEOC, Pluister GN, Spalburg E, Tiemersma E. Surveil-
lance van MRSA in ziekenhuizen: surveillanceresultaten 2003 en recente ontwikkelingen. 
Infectieziekten bulletin 2004; 15(5): 167-​70.

	 31.	 Beaujan DJMA, Tiemersma E, De Neeling AJ, Wannet WJB. Nationale MRSA-​surveillance 
nieuwe stijl: de resultaten na een half jaar. Infectieziekten bulletin 2005; 16(4): 113-​6.

	 32.	 Wannet WJB, De Neeling AJ, Huijsdens XW, et al. Surveillance van MRSA in ziekenhuizen: 
surveillanceresultaten 2004 en recente ontwikkelingen. Infectieziekten bulletin 2006; 17(2): 
62-​5.

	 33.	 Wannet WJB, Huijsdens XW, Heck MEOC, et al. MRSA in Nederlandse ziekenhuizen: 
surveillanceresultaten 2005-​2006 en recente ontwikkelingen. Infectieziekten bulletin 2007; 
18(10): 347-​51.

10 Erasmus Medical Center Rotterdam



	 34.	 Haenen A, Huijsdens XW, Pluister GN, et al. Surveillance van MRSA in Nederland: stijgende 
trend van aan vee gerelateerde MRSA in 2007. Infectieziekten bulletin 2009; 20(4): 138-​45.

	 35.	 Haenen A. Nationale surveillance van meticillineresistente Staphyloccocus aureus (MRSA). 
Infect Control Hosp Epidemiol 2014; 25(1): 1.

	 36.	 Haenen A. Nationale surveillance van meticillineresistente Staphylococcus aureus (MRSA). 
Infectieziekten bulletin 2015; 26(1): 1.

	 37.	 Lekkerkerk WS, van de Sande-​Bruinsma N, van der Sande MA, et al. Emergence of MRSA 
of unknown origin in the Netherlands. Clin Microbiol Infect 2012; 18(7): 656-​61.

	 38.	 Haenen A, Pluister GN, Van Luit M, et al. Surviellance van MRSA in Nederland in 2011. 
Infectieziekten bulletin 2012; 23(7): 198-​203.

	 39.	 RIVM, SWAB. NethMap 2014 - Consumption of antimicrobial agents and antimicrobial resis-
tance among medically important bacteria in the Netherlands in 2013. RIVM, 2014.

	 40.	 RIVM, SWAB. NethMap 2016 - Consumption of antimicrobial agents and antimicrobial resis-
tance among medically important bacteria in the Netherlands in 2015. RIVM, 2016.

	 41.	 RIVM, SWAB. NethMap 2017 - Consumption of antimicrobial agents and antimicrobial resis-
tance among medically important bacteria in the Netherlands in 2016. RIVM: RIVM, 2017.

	 42.	 RIVM, SWAB. Nethmap 2018 - Consumption of antimicrobial agents and antimicrobial resis-
tance among medically important bacteria in the Netherlands in 2017. RIVM: RIVM, 2018.

	 43.	 RIVM, SWAB. NethMap 2015 - Consumption of antimicrobial agents and antimicrobial resis-
tance among medically important bacteria in the Netherlands in 2014. RIVM: RIVM, 2015.

	 44.	 Haenen A, Huijsdens XW, Pluister GN, et al. Surveillance van MRSA in Nederland in 2009: 
Het aantal veegerelateerde MRSA-​isolaten stabiliseert. Infectieziekten bulletin 2010; 21(10): 
373-​9.

	 45.	 ECDC. ECDC Data Disclaimer for Surveillance atlas of infectious diseases (fo the recipient 
of data). Available at: https:​​​//ecdc.europa.eu/en/antimicrobial-​resistance/surveillance-​and-​
disease-​data/data-​ecdc. Accessed 14th of October, 2018.

	 46.	 SSI. MRSA review [Anmeldelse af MRSA]. Available at: https:​​​//www.ssi.dk/Smitteberedskab/
Om%20overvaagning/Lovpligtige%20meldesystemer/Anmeldelse%20af%20MRSA.aspx. 
Accessed 14th of October, 2018.

	 47.	 Helsedirektoratet Nfo. National MRSA guideline to prevent spread of meticillin resistant 
Staphylococcus aureus (MRSA) in health institutions [MRSA-​veilederen Nasjonal veileder 
for å forebygge spredning av meticillinresistente Staphylococcus aureus (MRSA) i helsein-
stitusjoner]. Available at: https:​​​//www.fhi.no/globalassets/dokumenterfiler/moba/pdf/mrsa-​
veilederen.pdf. Accessed 14th of October, 2018.

	 48.	 Sigmundsdóttir G. Prevention and action against methicillin resistant staphylococ-
cus aureus (MRSA) [Forvarnir og aðgerðir gegn methicillin ónæmum Staphylococcus 
aureus (mósa)]. Available at: https:​​​//www.landlaeknir.is/servlet/file/store93/item20535/
Mosalei%C3%B0beiningar%20%C3%A1%20neti%C3%B0_​01072013.pdf. Accessed 14th of 
October, 2018.

	 49.	 [Folkehelseinstituttet] NIoPH. [Stafylokokkinfeksjoner (inkl. MRSA-​infeksjoner) - veileder for 
helsepersonell]. Available at: https:​​​//www.fhi.no/nettpub/smittevernveilederen/sykdommer-​a-​
a/stafylokokkinfeksjoner-​inkl.-​mrsa-​i/. Accessed 14th of October, 2018.

	 50.	 2008 IVS. MRSA - Information to patients and close relatives [MRSA - Information till patienter 
och närstående ]. Available at: http:​​​//www2.vgregion.se/upload/Smittskyddsenheten/Sjukdo-
mar/MRSA/mrsa_​info%20till%20patient.pdf. Accessed 14th of October, 2018.

General introduction, aim and outline of this thesis 11



	 51.	 Thegel A. MRSA screening staff, health care guidelines [MRSA screening personal, vård-
hygienisk riktlinje]. Available at: https:​​​//www.regionorebrolan.se/Platina/Riktlinjer/MRSA%20
screening%20personal,%20v%C3%A5rdhygienisk%20riktlinje.414023.pdf. Accessed 14th of 
October, 2018.

	 52.	 Wallmark G. Riktlinjer gällande MRSA och APL för elever vid Viva komvux Available at: http:​​​//
www.skola.umea.se/download/18.773be5d415c187fc40d22ad4/1497962732913/MRSA%20
riktlinjer%20170620.pdf. Accessed 14th of October, 2018.

12 Erasmus Medical Center Rotterdam


