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Fatal meningococcal meningitis in a HIV-infected patient 
caused by serogroup C Neisseria meningitidis belonging 
to the non-hypervirulent clonal complex ST-60 (cc60)
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ABSTRACT

Meningococcalλstrainsλbelongingλtoλclonalλcomplexλcc60λareλnotλassociatedλwithλhypervirulentλlinej
agesλandλwereλneverλreportedλasλcausingλdiseaseλinλLatinλAmericanλcountries.λhisλisλtheλirstλreportλ
ofλ aλ fatalλmeningitisλ caseλ causedλbyλaλ cc60λclonalλ complexλmeningococcusλ inλBrazil.λDespiteλ theλ
immunejcompromisedλ stateλ ofλ theλ patient,λ theλ fatalλ outcomeλ hereλ describedλ showsλ theλ potentialλ
pathogenicλbehaviorλofλstrainsλbelongingλtoλthisλclonalλcomplexλandλhowλcompromisedλhostsλcanλbeλ
susceptibleλtoλmeningococcalλinfectionsλevenλifλtheλstrainλisλnotλparticularlyλinvasive.
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INTRODUCTION

Meningococcalλ diseaseλ (MD)λ isλ aλ lifejthreatj

eningλ illnessλ thatλ mayλ afectλ susceptibleλ paj

tientsλ andλ isλ presentedλ inλ twoλ clinicalλ forms:λ

meningitisλandλsepticemia.λBothλformsλleadλtoλ

highλ fatalityλ ratesλ rangingλ fromλ 5%λ inλ develj

opedλcountriesλtoλ20%λinλdevelopingλcountries.λ

Whenλ notλ fatal,λ theλ diseaseλ mayλ leaveλ severeλ

sequelae.λ heλ etiologicalλ agentλ ofλ MDλ isλ theλ

bacteriumλ Neisseria meningitidisλ (meningoj

coccus),λaλGramjnegativeλdiplococcusλharborj

ingλaλpolysaccharideλcapsuleλ(PSC)λwhichλisλtheλ

mainλresponsibleλforλtheλseverityλofλtheλdiseaseλ

whenλitλisλreleasedλintoλtheλbloodstreamλduringλ

theλinfectionλprocess.λheλcapsularλpolysacchaj

rideλ ofλ theλ meningococcusλ hasλ diferentλ bioj

chemicalλfeaturesλwhichλareλusedλforλtypingλtheλ

microorganismλ intoλ 13λ diferentλ serogroupsλ

accordingλ toλ theirλ reactivityλ againstλ speciicλ

antisera.λDespiteλtheλgreatλnumberλofλdiferentλ

serogroups,λonlyλ5λ(A,λB,λC,λW135λandλY)λacj

countλforλmoreλthanλ90%λofλtheλstrainsλproducj

ingλdiseaseλworldwide.λSerogroupingλhasλbeenλ

widelyλusedλinλepidemiologicalλstudiesλtoλtrackλ

epidemicλ strainsλ andλ theλ PSCλ hasλ beenλ theλ

mainλtargetλofλseveralλefectiveλvaccinesλagainstλ

meningococci.

Aλ numberλ ofλ proteinsλ exposedλ onλ theλ

meningococcalλ outerλ membraneλ haveλ beenλ

usedλ forλ typingλ strainsλ givingλ anλ additionalλ

typingλsystemλdividingλstrainsλ intoλ serotypesλ

andλ serosubtypes.λ Speciicλ andλ consistentλ

groupsλ ofλ serotypesλ andλ serosubtypesλ haveλ

beenλ associatedλ withλ diseasesλ causedλ byλ cerj

tainλserogroups.λAlso,λaλwidelyλusedλmolecuj

larλtypingλmethodλcalledλmultilocusλsequenceλ

typingλ(MLST)λthatλindexesλvariationλinλmultij

pleλhousekeepingλgenes,λhasλbeenλsuccessfullyλ

appliedλ toλ trackλhypervirulentλ strainsλduringλ

outbreaks.λ Underλ thisλ molecularλ approach,λ aλ

hugeλdatabaseλofλsequenceλtypesλ(ST)λandλsej

rosubtypesλhasλbeenλdevelopedλandλisλhostedλ

atλtheλOxfordλUniversity,λUK,λhttp://neisseria.

org/nm/typing/.1,2

heλsojcalledλclonalλcomplexesλ(cc)λ idenj

tiiedλbyλMLSTλstudies,λareλtheλmainλunitλforλ

epidemiologicalλ analysisλ ofλ meningococci.λ Aλ

subjgroupλ ofλ cc,λ theλ sojcalledλ hyperinvasiveλ

orλhypervirulentλlineages,λhasλbeenλresponsij

bleλ forλmostλreportedλmeningococcalλdiseaseλ

globallyλduringλtheλlatterλhalfλofλtheλtwentiethλ

century.3λHypervirulentλccλareλclearlyλdiseasej

associated,λbutλaλgreatλnumberλofλlineagesλhasλ

beenλonlyλfoundλinλcarriersλsuchλasλtheλclonalλ

complexλ 60λ (cc60).λ Strainsλ belongingλ toλ thisλ

ccλ haveλ beenλ isolatedλ inλ Europe,λ USAλ andλ

Canadaλ fromλ nasopharynxλ ofλ healthyλ carrij

ersλandλfromλsporadicλinvasiveλdisease.λToλourλ

knowledge,λcc60λwasλneverλreportedλinλLatinλ

Americanλcountries.
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CASE REPORT

Weλreportλ theλcaseλofλaλ33λyearλoldλ femaleλpatientλprevij

ouslyλdiagnosedλwithλHIVλandλcurrentlyλonλantiviralλtherj

apyλ(AZT/3TC/lopinavirλ+λritonavir).λSheλwasλadmittedλtoλ

aλpublicλhospitalλinλRioλdeλJaneiro,λBrazil,λbecauseλofλlossλ

ofλconsciousnessλwithλsuspectedλbacterialλmeningitis,λtoxj

oplasmosisλorλcryptococcosisλofλ theλCNS.λAλxanthochroj

micλturbidλCSFλwasλcollectedλonλtheλ2ndλdayλofλadmissionλ

andλcultivatedλinλchocolateλagarλwithλnegativeλgrowthλaterλ

48hλofλincubationλinλaλ5%λCO2λatmosphere.λHemoculture,λ

latexλ seroagglutinationλ andλ ZiehljNeelsenλ stainλ (AFB)λ

alsoλ turnedλoutλnegative.λCSFλwhiteλbloodλcellλcountλwasλ

25λ cellsλ withλ 80%λ monocytesλ andλ 20%λ PMN.λ Antibioticλ

therapyλ wasλ initiatedλ withλ cetriaxone,λ sulfadiazineλ andλ

pyrimethamineλonλtheλ3rdλdayλofλadmission.λOnλtheλ4thλdayλ

theλpatientλdiedλaterλtrachealλintubationλandλuseλofλvasoj

activeλamines.λ

AλCSFλaliquotλcollectedλonλtheλ2ndλdayλwasλsentλtoλourλ

laboratoryλforλinvestigationλofλbacterialλmeningitisλpathoj

gensλ Neisseria meningitidisλ (Nm),λ Haemophilus inluen-

zae (Hi)λandλStreptococcus pneumoniaeλ(Sp)λbyλmolecularλ

methods.λheλCSFλsampleλwasλirstlyλinoculatedλintoλBrainλ

HeartλInfusionλchocolateλagarλ(Difco)λenrichedλwithλ10%λ

deibrinatedλrabbitλbloodλatλ37°C,λbutλnoλgrowthλwasλobj

servedλaterλ48hλ inλ5%λCO2λatmosphere.λheλCSFλsampleλ

wasλ thenλ usedλ forλ DNAλ extractionλ andλ puriicationλ withλ

DNeasyλ Bloodλ &λ Tissueλ kitλ (Qiagen)λ andλ submittedλ toλ aλ

multiplexjPCRλ approachλ usingλ speciicλ primersλ forλ dej

tectionλofλtheλthreeλbacterialλagentsλpreviouslyλdescribed.λ

heλ targetedλ genomicλ regionsλ wereλ theλ outerλ membraneλ

proteinλnspAλgeneλforλNm,λtheλcapsularλgeneλbexAλforλHiλ

andλtheλpneumolysinλgene plyλforλSp.λheλprimersλusedλforλ

theλ speciicλ PCRλ ampliicationλ wereλ previouslyλ describedλ

forλ nspA,4λ bexA5λ andλ ply.6λ Agaroseλ gelλ electrophoresisλ ofλ

PCRλ products,λ showedλ aλ uniqueλ 481bpλ bandλ conirmingλ

theλpresenceλofλmeningococcalλgenomicλDNAλinλtheλCSFλ

sampleλreceived.λCSFλDNAλsampleλwasλalsoλanalyzedλaimj

ingλatλgenotypeλdeterminationλofλtheλouterλmembraneλproj

teinλ genesλ porA, porB, fetAλ andλ forλ MLSTλ housekeepingλ

genesλanalysisλforλsequenceλtypeλ(ST)λandλclonalλcomplexλ

(cc)λ characterization.λ Serogroupλ predictionλ wasλ alsoλ perj

formedλwithλtheλDNAλsamples,λusingλtheλSIADjPCRλprej

viouslyλ described7λ sinceλ latexλ agglutinationλ testλ forλ seroj

groupλdeterminationλwasλnegativeλforλserogroupsλA,λB,λCλ

andλW135/Y.λForλPCRλampliicationλandλDNAλsequencingλ

ofλ theλ aboveλ mentionedλ genes,λ weλ followedλ theλ protocolλ

describedλinλtheλNesisseria.org databaseλatλhttp://neisseria.

org/nm/typing/.λ Sequencingλ resultsλ showedλ theλ followj

ingλ genotype:λ C:NT:P1.22,14j6,36j2:λ STj7327λ (cc60).λ Afj

terλmanyλattemptsλandλprotocolλchanges,λweλwereλnotλableλ

toλamplifyλporBλandλfetA genes.λhisλwasλprobablyλdueλtoλ

degradationλofλtheλgenomicλDNAλextractedλfromλtheλCSFλ

sampleλreceivedλfromλtheλhospital.

DISCUSSION

Serogroupsλ Bλ andλ Cλ meningococci,λ accountλ forλ moreλ

thanλ 90%λ ofλ meningococcalλ casesλ inλ Brazil.λ Recentλ

studiesλ showedλ thatλ theλ mostλ frequentλ genotypesλ inλ

Brazilλ areλ B:4,7:P1.19,15(P1.7,1):STj33λ (cc32)λ andλ

C:2b:P1.3(P1.2):STj103λ (cc103),λ butλ otherλ hyperinvaj

siveλccλalsoλhaveλbeenλfoundλamongλBrazilianλisolates.8j12λ

Theseλcc,λalsoλcalledλhypervirulent,λareλpartλofλaλgroupλ

ofλnineλhyperinvasiveλlineagesλassociatedλwithλmostλenj

demicλandλepidemicλmeningococcalλdiseaseλofλtheλlatterλ

halfλ ofλ theλ twentiethλ century.λ Theλ distributionλ ofλ suchλ

lineagesλ variesλ withinλ geographicalλ regions.λ Inλ Brazil,λ

nonjhypervirulentλccλcausingλinvasiveλdiseaseλisλnotλfrej

quent.λAccordingλtoλtheλNeisseria.orgλdatabase,λ31.4%λofλ

theλisolatesλcharacterizedλbyλMLSTλinλBrazilλ(nλ=λ271),λ

belongλ toλ nonjhypervirulentλ cc;λ however,λ noneλ ofλ theλ

isolatesλwasλassociatedλwithλcc60.λWorldwide,λtheλoccurj

renceλofλcc60λstrainsλisλ1.9%λaccordingλtoλtheλNeisseria.

orgλ database.λ Toλ date,λ theλ totalλ numberλ ofλ isolatesλ rej

portedλ byλ theλ databaseλ isλ 13,621λ withλ onlyλ 260λ strainsλ

belongingλ toλ cc60.λ Theλ associationλ ofλ aλ specificλ seroj

group,λserotypeλorλsubtypeλtoλcc60λasλitλisλobservedλwithλ

hypervirulentλ ccλ isλ notλ clear.λ Theλ strainλ isolatedλ fromλ

theλ patientλ hereλ describedλ belongsλ toλ serogroupλ C,λ sej

rotypeλnotλdeterminedλandλsubtypeλP1.22,14j6.λAmongλ

theλ260λcc60λstrainsλreportedλworldwide,λonlyλ7λ(2.7%)λ

wereλserogroupλCλandλonlyλoneλisolateλ(0.4%)λbelongedλ

toλfamiliesλ22λandλ14λofλPorAλVR1λandλVR2,λrespectively.λ

Also,λ57%λofλtheλcc60λisolatesλreportedλinλtheλNeisseria.

orgλdatabaseλwereλrecoveredλfromλcarriers,λwhileλ36.5%λ

fromλdiseaseλandλotherλ6.5%λfromλunknownλsource.λTheλ

geneticλ heterogeneityλ foundλ amongλ cc60λ strainsλ hasλ

beenλ moreλ commonlyλ observedλ withinλ carrierλ isolates,λ

whileλ hypervirulentλ associatedλ strainsλ frequentlyλ showλ

aλ clearλ linkλ toλ specificλ serogroupsλ andλ serosubtypes.λ Itλ

isλ noteworthyλ thatλ althoughλ theλ meningococcalλ strainλ

wasλisolatedλfromλanλHIVλpositiveλpatient,λtheλorganismλ

showedλaλhighλvirulenceλdemonstratedλbyλtheλshortλpej

riodλofλtimeλelapsedλfromλtheλonsetλofλsymptomsλtoλtheλ

patientλdeath.λThisλaggressiveλpatternλisλoftenλobservedλ

withλhypervirulentλassociatedλlineages.λ

Theλfirstλreportλofλaλmeningococcusλstrainλbelongingλ

toλcc60λinλBrazil,λcausingλfatalλmeningitisλevenλinλanλimj

munejcompromisedλHIVλpatient,λmayλbeλseenλasλaλconj

cerningλissue.λTheλfatalλoutcomeλofλcaseλhereλdescribedλ

showsλ theλ potentialλ pathogenicλ behaviorλ ofλ strainsλ bej

longingλ toλ cc60λ clonalλ complexλ andλ howλ compromisedλ

hostsλ canλ beλ susceptibleλ toλ meningococcalλ infectionsλ

evenλifλtheyλareλnotλparticularlyλinvasive.

Improvementλ ofλ theλ publicλ healthλ surveillanceλ sysj

temλ wouldλ beλ advisableλ toλ monitorλ theλ spreadλ ofλ thisλ

cloneλwithinλBrazilλandλadjacentλLatinλAmericanλcounj

tries.

Andrade,λCunha,λCavalcantiλet al.
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