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Invasive bacterial infection Invasive bacterial infection 
surveillance in the EU (EUsurveillance in the EU (EU--IBIS)IBIS)

•• Funded since 1999 by European Commission Funded since 1999 by European Commission 
DG SANCO (Public Health Directorate)DG SANCO (Public Health Directorate)
–– Current funding to October 2006Current funding to October 2006
–– Inclusion of EUInclusion of EU--candidate countries from 2003candidate countries from 2003

•• Aims to evaluate the role and impact of Aims to evaluate the role and impact of 
vaccination for meningococcal and vaccination for meningococcal and 
haemophilushaemophilus disease in Europedisease in Europe

ObjectivesObjectives
–– To collate and analyse epidemiological data on To collate and analyse epidemiological data on 

invasive diseaseinvasive disease
–– To provide an EU laboratory quality assurance To provide an EU laboratory quality assurance 

programmeprogramme



Participant countries, 2005

AustriaAustria
BelgiumBelgium
Czech Republic Czech Republic 
DenmarkDenmark
EstoniaEstonia
FinlandFinland
FranceFrance
GermanyGermany
GreeceGreece
HungaryHungary
IcelandIceland
IrelandIreland
ItalyItaly
LatviaLatvia
MaltaMalta
NetherlandsNetherlands
NorwayNorway
PolandPoland
PortugalPortugal
SloveniaSlovenia
SlovakiaSlovakia
SpainSpain
SwedenSweden
SwitzerlandSwitzerland
UKUK



EUEU--IBIS data collection / datasetIBIS data collection / dataset

•• IDID
•• Age or Age or mthmth/yr of birth/yr of birth
•• Date of onsetDate of onset
•• Geographic locationGeographic location
•• ImportedImported
•• OutcomeOutcome
•• Clinical diagnosisClinical diagnosis
•• Method of confirmationMethod of confirmation

–– CultureCulture
–– PCRPCR
–– Latex / serologyLatex / serology
–– Clinical onlyClinical only

•• Site of isolateSite of isolate
•• Epidemiological typing of the Epidemiological typing of the 

isolate isolate 
–– serogroupserogroup
–– serotypeserotype
–– VR1VR1
–– VR2VR2
–– VR3VR3

•• Vaccination status (if relevant)Vaccination status (if relevant)
•• Antibiotic sensitivitiesAntibiotic sensitivities

•• Disaggregate data collected every six monthsDisaggregate data collected every six months
•• Around 6 months after the end of the periodAround 6 months after the end of the period
•• Current delay due to suspended funding / change of personnelCurrent delay due to suspended funding / change of personnel



EUEU--IBIS data collected 1999IBIS data collected 1999--20042004

•• Summary of total reportsSummary of total reports
–– EUEU--IBIS holds data on 42,283 cases of invasive meningococcal IBIS holds data on 42,283 cases of invasive meningococcal 

disease (IMD)disease (IMD)
•• Consistent data for the whole period from 17 countries / areasConsistent data for the whole period from 17 countries / areas

–– eight countries missing part / whole year of dataeight countries missing part / whole year of data

•• Overall incidence in Europe Overall incidence in Europe 
–– 1.64 cases per 100,000 population in baseline year (1999)1.64 cases per 100,000 population in baseline year (1999)

•• Slight decline in overall incidence during periodSlight decline in overall incidence during period
–– Total incidence (clinical + laboratory)Total incidence (clinical + laboratory)
–– Laboratory confirmed casesLaboratory confirmed cases

•• Wide range in overall incidence of laboratory confirmed IMD Wide range in overall incidence of laboratory confirmed IMD 
between countriesbetween countries
–– From 0.18 per 100,000 to 11.86 per 100,000 populationFrom 0.18 per 100,000 to 11.86 per 100,000 population



Overall incidence of IMD in Europe, 1999 to Overall incidence of IMD in Europe, 1999 to 
2004, 17 selected countries2004, 17 selected countries
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Incidence of invasive meningococcal infection, 
EU-IBIS participants, 1999 or baseline year
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Incidence of IMD in EuropeIncidence of IMD in Europe
•• Wide range in incidence between countries in baseline Wide range in incidence between countries in baseline 

yearyear
–– No obvious geographical patternNo obvious geographical pattern
–– Ranking of countries largely remains the same over timeRanking of countries largely remains the same over time

•• Differences may be due toDifferences may be due to
–– Differences in clinical management Differences in clinical management 

•• laboratory investigation (use of lumbar puncture)laboratory investigation (use of lumbar puncture)
•• antibiotic usage (preantibiotic usage (pre--admission)admission)

–– Differences in surveillance systemsDifferences in surveillance systems
•• Microbiological techniques (particularly role of PCR)Microbiological techniques (particularly role of PCR)
•• Referral of isolates / samples to reference laboratoriesReferral of isolates / samples to reference laboratories
•• Reporting to national systemsReporting to national systems

•• Review of ascertainment methods undertaken by EUReview of ascertainment methods undertaken by EU--
MenNetMenNet
–– No evidence that underNo evidence that under--reporting accounted for major reporting accounted for major 

differencesdifferences
–– Unable to determine role of underUnable to determine role of under--diagnosisdiagnosis



Comparison of data in EUComparison of data in EU--IBISIBIS
•• Major differences in incidenceMajor differences in incidence

–– Probably reflect some true variation Probably reflect some true variation 
–– But also affected by ascertainment But also affected by ascertainment 

•• But valid comparisons includeBut valid comparisons include
–– Differences in age / Differences in age / serogroupserogroup / serotype distribution/ serotype distribution
–– Trends over time within countriesTrends over time within countries
–– Impact of vaccination in range of different countriesImpact of vaccination in range of different countries
–– Differences in clinical features / outcome by age / Differences in clinical features / outcome by age / 

serogroupserogroup etc.etc.



SerogroupSerogroup distribution of IMD by year,distribution of IMD by year,
aall countries combined, ll countries combined, 
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Proportion of invasive meningococcal diseaseProportion of invasive meningococcal disease
due to due to serogroupserogroup C C –– 1999 or baseline year1999 or baseline year



Age specific incidence of IMD by Age specific incidence of IMD by serogroupserogroup
All countries combined, 1999 baseline yearAll countries combined, 1999 baseline year
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SerogroupSerogroup specific incidence of IMD in specific incidence of IMD in 
Europe, 1999 to 2004*Europe, 1999 to 2004*
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Incidence of Incidence of serogroupserogroup C IMD in C IMD in 
Europe*, 1999 to 2004 by vaccine useEurope*, 1999 to 2004 by vaccine use
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Non B, C Non B, C serogroupsserogroups by year,by year,
aall countries combinedll countries combined
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Deaths from IMD by year, all Deaths from IMD by year, all 
countries combinedcountries combined
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Case fatality ratio by age group, laboratory Case fatality ratio by age group, laboratory 
confirmed cases confirmed cases –– 2004/2003 all countries combined2004/2003 all countries combined
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Case fatality ratio by Case fatality ratio by serogroupserogroup, laboratory , laboratory 
confirmed cases confirmed cases –– all years and countries combinedall years and countries combined
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SerogroupSerogroup distribution of invasive distribution of invasive 
meningoccalmeningoccal diseasedisease

•• SerogroupSerogroup B forms the majority in all countriesB forms the majority in all countries
•• SerogroupSerogroup C is the second most common C is the second most common 

serogroupserogroup
–– Associated with older ages than Associated with older ages than serogroupserogroup BB
–– Associated with higher case fatality ratioAssociated with higher case fatality ratio

•• SerogroupsSerogroups W135 and Y are next most W135 and Y are next most 
importantimportant
–– W135 increase in 2000/2001 due to Hajj, now W135 increase in 2000/2001 due to Hajj, now 

decliningdeclining
–– Also associated with higher case fatality ratiosAlso associated with higher case fatality ratios

•• What about variability within What about variability within serogroupsserogroups??



Major serotypes of Major serotypes of serogroupserogroup C  C  
by selected countries, 1999 and 2004by selected countries, 1999 and 2004
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SerogroupSerogroup B: distribution by major phenotypesB: distribution by major phenotypes
All countries and years combinedAll countries and years combined
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Distribution of major Distribution of major serogroupserogroup B B 
phenotypes by year, all countries combinedphenotypes by year, all countries combined
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Diversity of Diversity of meningococcimeningococci causing disease in causing disease in 
EuropeEurope
•• SerogroupSerogroup C diversityC diversity

–– Variation in preponderance of two major phenotypesVariation in preponderance of two major phenotypes
–– Varies between adjacent countries and between yearsVaries between adjacent countries and between years

•• SerogroupSerogroup B phenotypesB phenotypes
–– Huge number of different phenotypes combinationsHuge number of different phenotypes combinations
–– High proportion not High proportion not serotypedserotyped, or , or serosubtypedserosubtyped by by 

conventional methodsconventional methods
–– Increase in certain phenotypes observed, decrease in Increase in certain phenotypes observed, decrease in 

othersothers

•• How can surveillance of phenotypes contribute to How can surveillance of phenotypes contribute to 
public health?public health?
–– Development of Development of serogroupserogroup B vaccinesB vaccines
–– Detecting emergence of Detecting emergence of ““hyperhyper--virulentvirulent”” strainsstrains



Potential maximal coverage of Potential maximal coverage of serogroupserogroup B OMV B OMV 
vaccines in Europe, all countries and years combinedvaccines in Europe, all countries and years combined
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Potential coverage of OMV vaccinesPotential coverage of OMV vaccines

•• Based on current typing data, under Based on current typing data, under ““at at 
bestbest”” assumption of crossassumption of cross--protection for protection for 
the whole the whole PorAPorA family  family  
–– None of the None of the monovalentmonovalent vaccines likely to vaccines likely to 

have major impact on have major impact on serogroupserogroup B disease in B disease in 
EuropeEurope

–– NZ strain could potentially target around 30%NZ strain could potentially target around 30%
–– NonavalentNonavalent vaccine has potential to target vaccine has potential to target 

high proportion of high proportion of serogroupserogroup B cases in B cases in 
EuropeEurope



Detection of Detection of ““hyperhyper--virulentvirulent”” strainsstrains

•• NeisseriaNeisseria meningitidismeningitidis is a highly variable organism, is a highly variable organism, 
commonly found in commonly found in nasopharynxnasopharynx of healthy peopleof healthy people

•• Invasive disease is caused by a smaller number of Invasive disease is caused by a smaller number of 
virulent strains of the same genetic lineages virulent strains of the same genetic lineages –– i.e. their i.e. their 
clonalclonal complex complex 

•• Some Some clonalclonal complexes appear to be complexes appear to be ““hyperhyper--virulentvirulent”” or or 
““hyperhyper--transmissabletransmissable”” leading toleading to
–– Increases in incidenceIncreases in incidence
–– Increases in deathsIncreases in deaths
–– Increase recognition of clustersIncrease recognition of clusters

•• Can we define Can we define ““hyperhyper--virulencevirulence”” by looking at caseby looking at case--
fatality ratios?fatality ratios?



Invasive meningococcal disease case fatality Invasive meningococcal disease case fatality 
ratio, by selected country* 2003 & 2004ratio, by selected country* 2003 & 2004
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Odds ratio of death by serotypeOdds ratio of death by serotype
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Results from a multivariable logistic regression, controlled for age, country and 
year. Spain, Ireland, Finland, Portugal excluded



Case fatality ratioCase fatality ratio
•• Varies little between countriesVaries little between countries

–– Excluding those with incomplete data on outcome and Excluding those with incomplete data on outcome and 
with small numberswith small numbers

•• Genuine differences in CFR byGenuine differences in CFR by
–– age group (older cases more likely to die)age group (older cases more likely to die)
–– serogroupserogroup ((serogroupserogroup C more likely to die)C more likely to die)
–– Serotype (C2a > C2b, W1352a > W135nt)Serotype (C2a > C2b, W1352a > W135nt)

•• Are certain phenotypes more likely to lead to Are certain phenotypes more likely to lead to 
death?death?
–– Associated with Associated with clonalclonal complex?complex?

•• EUEU--MenNetMenNet investigation of investigation of clonalclonal complex and complex and 
CFRCFR
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EU-IBIS / EuMenNet collaboration
Association between clonal complex and death

Results from a multivariable logistic regression, controlled for age, country and year.
Spain, Ireland, Finland, Portugal excluded
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EUEU--MenNetMenNet investigation of investigation of clonalclonal
complex and CFRcomplex and CFR

•• Analysis of Analysis of clonalclonal complex and CFR complex and CFR 
conducted, controlling forconducted, controlling for
–– AgeAge
–– CountryCountry
–– YearYear

•• CFR varies by CFR varies by clonalclonal complexcomplex
–– Significantly high only for STSignificantly high only for ST--11 complex11 complex

•• Important to monitor STImportant to monitor ST--11 strains11 strains
–– Usually Usually phenotypedphenotyped as C2a, W1352a, B2aas C2a, W1352a, B2a



Rapid surveillance of B2a/2b strains in Rapid surveillance of B2a/2b strains in 
Europe, the role of capsuleEurope, the role of capsule--switchingswitching

•• In 2001, Spain detected increase in B2a and B2b In 2001, Spain detected increase in B2a and B2b 
strainsstrains
–– Serotypes usually associated with Serotypes usually associated with serogroupserogroup CC
–– Concern that pressure of mass vaccination led to Concern that pressure of mass vaccination led to 

emergence of emergence of serogroupserogroup B strains due to B strains due to ““capsulecapsule--
switchingswitching””

•• Particular concern about emergence of Particular concern about emergence of 
serogroupserogroup B STB ST--11 complex (B2a)11 complex (B2a)
–– Likely to be associated with high case fatality ratioLikely to be associated with high case fatality ratio

•• Countries with and without vaccine now Countries with and without vaccine now 
reporting B2a/B2b strains on monthly basisreporting B2a/B2b strains on monthly basis



Countries using  MCC
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Countries without MCC
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Sentinel monthly surveillance of B2a and B2b strains in Europe



B2a/2b surveillance in EuropeB2a/2b surveillance in Europe
•• Small numbers of cases being detectedSmall numbers of cases being detected

–– Spain the only country with any noticeable increaseSpain the only country with any noticeable increase
–– No increase in the UK or Ireland (five years after No increase in the UK or Ireland (five years after 

vaccine programmes)vaccine programmes)

•• Baseline level now established for monitoring Baseline level now established for monitoring 
the impact of MCC vaccine in the longer termthe impact of MCC vaccine in the longer term
–– Trends in MCC and nonTrends in MCC and non--MCC countries similarMCC countries similar
–– Ability to detect changes more quickly than in any Ability to detect changes more quickly than in any 

single countrysingle country



Conclusions and future prospectsConclusions and future prospects
•• EUEU--IBIS is beginning to provide important data for public IBIS is beginning to provide important data for public 

healthhealth
–– Monitoring role and impact of MCC vaccine Monitoring role and impact of MCC vaccine 
–– Determining the role of Determining the role of serogroupserogroup B B PorAPorA vaccinesvaccines
–– Monitoring potential vaccine Monitoring potential vaccine ““escapeescape”” strainsstrains

•• Surveillance has been enhanced by linking the Surveillance has been enhanced by linking the 
epidemiological database to sequence typing (MLST)epidemiological database to sequence typing (MLST)
–– Funded by EU research directorateFunded by EU research directorate
–– Identification of hyperIdentification of hyper--virulent virulent clonalclonal complexescomplexes

•• Future of reference laboratory typing methods need to Future of reference laboratory typing methods need to 
be clarifiedbe clarified
–– Increasing use of molecular methods, inconsistency across Increasing use of molecular methods, inconsistency across 

European laboratoriesEuropean laboratories
–– What are the important units of analysis?What are the important units of analysis?

•• Data now available at Data now available at www.euibis.orgwww.euibis.org
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