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ProportionProportion ofof MRSA in MRSA in participatingparticipating countriescountries
in 2005. EARSSin 2005. EARSS



AntibioticAntibiotic ResistanceResistance SurveillanceSurveillance andand Control in Control in thethe
MediterraneamMediterraneam RegionRegion ((ARMedARMed Project)Project)

MA Borg et al. Eurosurveilance. Jul-Sept 2006



PotentialPotential repercussionsrepercussions ofof highhigh levelslevels ofof
MethicillinMethicillin resistanceresistance in in southernsouthern andand

easterneastern mediterraneanmediterranean countriescountries

DirectDirect repercussionsrepercussions forfor thethe
mediterraneanmediterranean countriescountries..
ImportationImportation ((andand spreadspread?) ?) ofof
multiresistantmultiresistant microorganismsmicroorganisms toto
europeaneuropean hospitalshospitals::

TourismTourism
MigrationMigration

MA Borg et al. Eurosurveilance. Jul-Sept 2006



1.- Galicia, Asturias, Cantabria
2.- P. Vasco, Navarra, Rioja
3.- Cataluña
4.- Valencia, Murcia, Baleares
5.- Madrid
6.- Aragón, Castilla - La Mancha
7.- Castilla - León, Extremadura
8.- Andalucía, Ceuta, Melilla
9.- Canarias
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PrevalencePrevalence ofof MRSA in MRSA in SpainSpain. 1986. 1986--2006 2006 
ParticipatingParticipating centerscenters..

11--dayday studystudy

143 143 HospitalsHospitals

Cercenado E. et al. Rev Clin Esp 1997
Cuevas O. et al. AAC 2004
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1986 1991 1994 1996 2002 2006*

Cercenado E. et al. Rev Clin Esp 1997
Cuevas O. et al AAC 2004
*Preliminar data (E. Cercenado)



PrevalencePrevalence ofof MRSA by MRSA by RegionsRegions. . SpainSpain. 2002. 2002

31 %31 %33 %33 %33 %

31 %31 %31 %
16 %16 %16 %

24 %24 %24 %

21 %21 %21 %

55 %55 %55 %
36 %36 %36 %

31 %31 %31 %

0 %
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0 %0 %
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Cercenado E. et al. Rev Clin Esp 1997
Cuevas O. et al. AAC 2004



MRSA control MRSA control measuresmeasures in in SpainSpain..
Project SARM 2003 GEIH/GEMARA/REIPIProject SARM 2003 GEIH/GEMARA/REIPI

SurveySurvey toto 61 61 hospitalshospitals (16 (16 millionmillion inhabitantsinhabitants))
81.7% 81.7% hadhad anan specificspecific MRSA control MRSA control programprogram..
InfectionInfection control control practitionerspractitioners

>>1 nurse/250 1 nurse/250 bedsbeds: 46%. : 46%. 

IsolationIsolation precautionsprecautions withwith allall MRSA MRSA patientspatients: : 
95%95%
Use Use ofof mupirocinmupirocin toto descolonizedescolonize allall patientspatients: 54%: 54%
HighHigh variabilityvariability in in measuresmeasures andand interpretationinterpretation ofof
thethe epidemiologicalepidemiological situationsituation..

A. Millán et al. Enferm Infecc Microbiol Clin. 2006



Control Control ofof endemicendemic nosocomialnosocomial
methicillinmethicillin--resistantresistant S. S. aureusaureus: : 

relevancerelevance ofof active active surveillancesurveillance andand
colonizedcolonized healthhealth carecare workersworkers..

J. RodrJ. Rodrííguezguez--BaBañño o andand A. Pascual.A. Pascual.
UniversityUniversity Hospital Virgen Hospital Virgen 
Macarena. Sevilla. Macarena. Sevilla. SpainSpain..

Submitted



Hospital characteristicsHospital characteristics

Regional University hospital: 1000 beds.Regional University hospital: 1000 beds.
Medical and surgical acute patientsMedical and surgical acute patients
ICUsICUs

General: General: 3030 bedsbeds
HeartHeart surgerysurgery: 15 : 15 bedsbeds
SurgicalSurgical: 6 : 6 bedsbeds
Neonatal Neonatal unitunit andand paediatricpaediatric ICUICU



MRSA: backgroundMRSA: background

EEndndeemicmic fromfrom 1990.1990.
19951995--19971997:: 4545--50% 50% ofof S. S. aureusaureus
werewere MRSA.MRSA.
Cases in Cases in allall servicesservices..

A control program was designedA control program was designed



EpidemiologicalEpidemiological investigationinvestigation andand
prepre--interventionintervention situationsituation..

JanuaryJanuary 1998.1998.
EpidemiologicalEpidemiological investigationinvestigation
Implementation of contact precautions:Implementation of contact precautions:

ReinforcementReinforcement ofof handhand hygienehygiene..
PatientsPatients in individual in individual roomsrooms oror in in cohortscohorts
((openopen structurestructure).).
ContactContact precautionsprecautions reinforcedreinforced by by infectioninfection
control control practicionerpracticioner..
StrictStrict cleaningcleaning policypolicy andand desinfectationdesinfectation ofof
devicesdevices..



Active Active surveillancesurveillance periodperiod
((PeriodPeriod A)A)

JanuaryJanuary 1999 (no 1999 (no changeschanges). ). AllAll previousprevious plus:plus:
UnitsUnits > 1 > 1 attributableattributable case case fromfrom thethe previousprevious periodperiod::

ScreeningScreening ofof patientspatients admittedadmitted toto thesethese wardswards..
ScreeningScreening ofof HCW HCW ofof thesethese unitsunits..
ScreeningScreening ofof roommatesroommates ofof patientspatients withwith MRSA in MRSA in 
wardswards notnot subjetsubjet toto active active surveillancesurveillance..

Treatment of colonized patientsTreatment of colonized patients (nasal (nasal mupirocinmupirocin) ) 
exceptexcept: : openopen woundswounds, , respiratoryrespiratory tracttract colonizationcolonization, , 
mechanicalmechanical ventilationventilation, , nasogastricnasogastric tubetube, , urinaryurinary
colonizationcolonization ((catheterizedcatheterized patientspatients), ), invasiveinvasive MRSA MRSA 
infectioninfection andand highhigh levellevel mupirocinmupirocin resistanceresistance..



Extended control period Extended control period 
(Period B)(Period B)

JanuaryJanuary 2000. 2000. AllAll previousprevious plus:plus:
ScreeningScreening patientspatients admittedadmitted fromfrom otherother healthhealth
carecare facilitiesfacilities andand readmittedreadmitted colonizedcolonized patientspatients..
ReRe--evaluationevaluation ofof patientspatients thatthat hadhad notnot beenbeen
candidatescandidates forfor decolonizationdecolonization duringduring
hospitalizationhospitalization..
FollowFollow up up ofof colonizedcolonized patientspatients afterafter dischargedischarge..
Alcohol Alcohol solutionsolution dispensersdispensers in in allall roomsrooms..



PatientsPatients (1997(1997--2003)2003)

MRSA MRSA isolatedisolated in 523 in 523 patientspatients::
29%: medical 29%: medical serviceservice
33%: 33%: surgicalsurgical serviceservice
37%: 37%: ICUsICUs

MRSA MRSA infectionsinfections in 390 in 390 patientspatients (75%):(75%):
38%: SSTI38%: SSTI
26%: RTI26%: RTI
26%: 26%: PrimaryPrimary bacteremiabacteremia
14%: Vascular 14%: Vascular cathetercatheter infectioninfection
10%: 10%: OtherOther infectionsinfections

CrudeCrude mortalitymortality raterate: 41%: 41%



EvolutionEvolution ofof MRSA MRSA duringduring thethe 3 3 periodsperiods..

Incidence rates expressed as new cases per 1.000 patient-day

PrePre--
intervention intervention 

periodperiod
(1997(1997--1998)1998)

PostPost--
intervention intervention 

period Aperiod A
(1999)(1999)

PostPost--
intervention intervention 

period Bperiod B
(2000(2000--2003)2003)

Incidence rate of colonization or Incidence rate of colonization or 
infection due to MRSAinfection due to MRSA 0.590.59 0.460.46aa 0.120.12aa

Percentage of Percentage of methicillinmethicillin resistance resistance 
among among S. S. aureusaureus (range)(range) 47 (4647 (46--48)48) 3535aa 11.5 (811.5 (8--15)15)aa

Incidence rate of Incidence rate of bacteremiabacteremia due to due to 
MRSAMRSA 0.100.10 0.060.06bb 0.020.02aa

Percentage of colonized patients Percentage of colonized patients 
detected by active surveillancedetected by active surveillance 3.13.1 5.95.9bb 13.513.5cc

No. of health care workers No. of health care workers 
colonized by MRSAcolonized by MRSA 00 1010 1212

No. of detected MRSANo. of detected MRSA--colonized colonized 
patients admitted from other patients admitted from other 
hospitalshospitals

00 22 1313

P values with respect to period A: aP <0.0001; bP =0.2; cP =0.01



Monthly rates of Monthly rates of methicillinmethicillin--resistant resistant Staphylococcus Staphylococcus aureusaureus
colonization or infection. The arrow indicates the colonization or infection. The arrow indicates the 

implementation if the intervention.implementation if the intervention.
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YearlyYearly evolutionevolution ofof thethe incidenceincidence ratesrates ofof
bacteremiabacteremia duedue toto MSSA (MSSA (greygrey columncolumn), MRSA ), MRSA 

((whitewhite columncolumn) ) andand colonizationcolonization//infectioninfection duedue toto
MRSA (MRSA (lineline))
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MicrobiologicalMicrobiological ResultsResults

PFGE PFGE waswas performedperformed in 138 in 138 isolatesisolates::
91 91 fromfrom bloodblood cultures (86% cultures (86% ofof bloodstreambloodstream infectionsinfections).).
31 31 fromfrom screeningscreening (62% (62% ofof allall patientspatients in active in active surveillancesurveillance))
16 16 fromfrom HCW (73% HCW (73% ofof colonizedcolonized HCW).HCW).

13 13 clonalclonal groupsgroups::
Clon A: 109 Clon A: 109 isolatesisolates; 79% (12 ; 79% (12 subtypessubtypes))
AllAll isolatesisolates fromfrom HCW HCW samesame clonalclonal groupgroup thanthan oneone oror severalseveral
patientspatients admittedadmitted in in theirtheir wardswards..

12 12 ResistanceResistance profilesprofiles (RP)(RP)
RP2 (R RP2 (R onlyonly toto CiprofloxacinCiprofloxacin): 35%): 35%
RP8 (R RP8 (R toto ciprofloxacinciprofloxacin, , erythromycinerythromycin andand clindamycinclindamycin): 37%): 37%



EvolutionEvolution ofof MRSA cases MRSA cases afterafter detectiondetection andand decolonizationdecolonization
((arrowsarrows) ) ofof HCW in HCW in somesome wardswards..
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Antimicrobial consumption during the study period. Antimicrobial consumption during the study period. 
Data for Data for betalactamsbetalactams are on a different scale.are on a different scale.
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LimitationsLimitations ofof thethe studystudy

LimitationsLimitations ofof quasiquasi experimental experimental studiesstudies..
WeWe couldcould notnot investigateinvestigate thethe specificspecific
effectseffects ofof allall thethe control control measuresmeasures
implementedimplemented ((allall werewere complementarycomplementary).).
OurOur resultsresults mightmight notnot be be applicableapplicable toto
differentdifferent epidemiologicalepidemiological situationssituations..



ConclusionsConclusions

MRSA MRSA ratesrates are are veryvery highhigh in in mostmost ofof
MediterraneanMediterranean countriescountries withwith importantimportant
differencesdifferences amongamong themthem..
Control Control ofof endemicendemic MRSA MRSA isis possiblepossible eveneven
in in bigbig hospitalshospitals by by implementationimplementation ofof
comprehensivecomprehensive control control programsprograms includingincluding
active active surveillancesurveillance ofof patienspatiens
andand…………..HCW!..HCW!



AnotherAnother conclusionconclusion……..

MRSA MRSA isis notnot transmittedtransmitted by sea by sea waterwater (so (so 
farfar). ). ItIt meansmeans thatthat thisthis problemproblem isis notnot duedue
toto MediterraneanMediterranean Sea Sea butbut toto thethe peoplepeople
whowho livelive in in countriescountries aroundaround itit!!!!!!!!
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