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AntigensAntigens

MajorMajor viralviral antigensantigens::

N protein is N protein is highlyhighly antigenicantigenic proteinprotein

NSsNSs gene is an gene is an importantimportant virulencevirulence factorfactor forfor BunyavirideaBunyaviridea familyfamily

NSsNSs protein is an interferon antagonist protein is an interferon antagonist andand has a has a criticalcritical functionfunction
of of suppressingsuppressing thethe productionproduction of interferon in of interferon in virusvirus infectedinfected--cellscells

BarrettBarrett ADT, ADT, ShopeShope RE. RE. BunyaviridaeBunyaviridae, , MicrobiologyMicrobiology andand MicrobialMicrobial InfectionsInfections LondonLondon, 2005, 2005
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AntigensAntigens

G1 G1 andand G2 G2 envelopenvelop proteinsproteins

TheyThey havehave a role in a role in thethe inductioninduction of of immunityimmunity

TheyThey areare responsibleresponsible forfor viralviral neutralizationneutralization, , fusionfusion of of infectedinfected
cellscells, , andand hemagglutinationhemagglutination

FeaturesFeatures effectingeffecting pathogenesispathogenesis relatedrelated toto G1 G1 andand G2 G2 
envelopenvelop proteinsproteins

TropismTropism toto tissuetissue, , typetype of of hosthost andand virulencevirulence of of thethe virusvirus

GP38, GP85 GP38, GP85 andand G160 G160 glycoproteinsglycoproteins havehave alsoalso beenbeen describeddescribed

--PetersPeters CJ, CJ, BunyaviridaeBunyaviridae. . PrinciplePrinciple andand PracticePractice of of InfectiousInfectious DisDis, 2000, 2000
--SanchezSanchez AJ et al. J AJ et al. J VirolVirol, 2006, 2006
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AntibodiesAntibodies (1)(1)
RelativelyRelatively littlelittle is is knownknown aboutabout thethe mechanismsmechanisms byby whichwhich BunyavirusesBunyaviruses
enterenter cellscells oror howhow infectioninfection can be can be preventedprevented byby neutralizingneutralizing antibodiesantibodies
andand MAbsMAbs thatthat blockblock CCHFV CCHFV infectioninfection havehave not not beenbeen describeddescribed

MonoclonalMonoclonal antibodiesantibodies ((MAbsMAbs) ) toto G1 G1 oror G2 G2 oror bothboth, but not , but not toto N N proteinsproteins, can , can 
neutralizeneutralize viralviral infectivityinfectivity in in vitrovitro

PassivePassive transfer  transfer  neutralizingneutralizing, but not , but not nonneutralizingnonneutralizing, , MAbsMAbs oror
monospescificmonospescific polyclonalpolyclonal sera sera toto G1 G1 oror G2 G2 oror bothboth, , protectprotect animalsanimals fromfrom
challangechallange withwith homologoushomologous virusesviruses

ImmunizationImmunization of of animalanimal withwith recombinantrecombinant virusesviruses expressingexpressing G1 G1 oror G2 (G2 (oror
bothboth) ) resultsresults in in protectiveprotective immunityimmunity

TheseThese data data showshow thatthat a a humoralhumoral immuneimmune responseresponse occuringoccuring againstagainst oneone oror
twotwo envelopenvelop proteinsproteins (G1 (G1 andand G2) G2) maymay be be sufficientsufficient forfor protectionprotection fromfrom
infectioninfection withwith virusesviruses in in thethe familyfamily

SchmaljohnSchmaljohn CS. CS. BunyaviridaeBunyaviridae, , MicrobiologyMicrobiology andand MicrobialMicrobial InfectionsInfections, New York, 1998, New York, 1998
BarrettBarrett ADT, ADT, ShopeShope RE. RE. BunyaviridaeBunyaviridae, , MicrobiologyMicrobiology andand MicrobialMicrobial InfectionsInfections LondonLondon, 2005, 2005
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AntibodiesAntibodies (2)(2)

A A novelnovel studystudy showedshowed thatthat::

AntiAnti--GGCC MAbsMAbs diddid not not neutralizeneutralize CCHFV CCHFV infectioninfection in in humanhuman cellcell
cultureculture but but provideprovide partialpartial protectionprotection toto micemice 24 24 hourshours beforebefore
viralviral challangechallange

WhenWhen thesethese MAbsMAbs were were administeredadministered 24 24 hourshours afterafter virusvirus
challangechallange, , protectionprotection waswas usuallyusually not not observedobserved

ItIt waswas claimedclaimed thatthat thosethose MAbsMAbs do do possesspossess somesome neutralizingneutralizing
activityactivity thatthat waswas not not detecteddetected in in thatthat in in vitrovitro assayassay oror thatthat
otherother antibodyantibody--basedbased effectoreffector mechanismsmechanisms, , 
suchsuch as as antibodyantibody--dependentdependent cellcell mediatedmediated toxicitytoxicity oror
complementcomplement--mediatedmediated cellcell lysislysis, , functionfunction in in thisthis contextcontext

BertolottiBertolotti--CiarletCiarlet A et al. J A et al. J VirolVirol, 2005, 2005
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AntibodiesAntibodies (3)(3)

LikewiseLikewise, , manymany of of thethe antianti--GGNN MAbsMAbs conferredconferred significantsignificant
protectionprotection toto CCHFV CCHFV challangechallange, , eveneven whenwhen appliedapplied 24 24 hourshours
afterafter virusvirus challangechallange andand eveneven thoughthough theythey diddid not not preventprevent virusvirus
infectioninfection of of humanhuman cellcell cultureculture

TheseThese data data showshow thatthat therethere is an is an imperfectimperfect relationshiprelationship betweenbetween
in in vitrovitro neutralizationneutralization andand in in vivovivo protectiveprotective abilityability, , andand thatthat thethe
abilityability of an of an antibodyantibody toto neutralizeneutralize CCHFV CCHFV maymay dependdepend in in partpart
on on hosthost factorsfactors

BertolottiBertolotti--CiarletCiarlet A et al. J A et al. J VirolVirol, 2005, 2005
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AntibodiesAntibodies (4)(4)
A A typicaltypical humoralhumoral immuneimmune responseresponse andand neutralizingneutralizing antibodyantibody inhibitinhibit thethe viralviral
replicationreplication

IgMIgM

IgMIgM antibodyantibody is is detectabledetectable in in thethe sera sera afterafter thethe 66th th dayday of of diseasedisease, , 

maximummaximum titerstiters were were usuallyusually attainedattained in in thethe 2 2 toto 3 3 weeksweeks afterafter
thethe diseasedisease

declinesdeclines toto undetectableundetectable levelslevels byby thethe 44th th monthmonth afterafter infectioninfection

IgGIgG

TitersTiters of of IgIg G G increasedincreased markedlymarkedly betweenbetween 2 2 andand 4 4 monthsmonths afterafter onsetonset of of 
diseasedisease

remainedremained readilyreadily demonstrabledemonstrable 5 5 yearsyears afterafter infectioninfection

-- ShepherdShepherd AJ et al. AJ et al. RevRev InfectInfect DisDis,1989,1989
--SchmaljohnSchmaljohn CS. CS. BunyaviridaeBunyaviridae, ,, ,MicrobiologyMicrobiology andand MicrobialMicrobial InfectionsInfections,New York, 1998,New York, 1998



13

AntibodiesAntibodies (5)(5)

ComplementComplement--fixationfixation (CF) (CF) antibodiesantibodies

slowlyslowly increaseincrease afterafter CCHF CCHF infectioninfection andand reachreach maximummaximum levelslevels
in in thethe sera in 6 sera in 6 weeksweeks
HalfHalf--life of CF life of CF antibodiesantibodies is 2is 2--3 3 yearsyears
EspeciallyEspecially in in oldold patientspatients, , thesethese antibodiesantibodies (CF) (CF) couldcould not be not be 
detectabledetectable

HemagglutinationHemagglutination--inhibitioninhibition antibodiesantibodies increaseincrease fastfast in in 
thethe firstfirst weekweek of of thethe diseasedisease andand laterlater decreasedecrease toto somesome
extendextend, but , but staystay lifelife--longlong

Us D. Us D. ArbovirusesArboviruses, , BasicBasic andand ClinicalClinical MicrobiologyMicrobiology (in (in TurkishTurkish), Ankara,1999                                      ), Ankara,1999                                      
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CytokinesCytokines (1)(1)

A). A). ProinflaProinflammmatorymatory cytokinescytokines

ILIL--66

foundfound at at highhigh levelslevels bothboth in severe in severe andand mildmild casescases

positivepositive correlationcorrelation betweenbetween DIC DIC scoresscores andand ILIL--66
levelslevels

has an has an associationassociation withwith mortalitymortality
--ErgonulErgonul O. et al, J O. et al, J InfectInfect DisDis, 2006 , 2006 
--Papa A. et al, J Papa A. et al, J ClinClin VirolVirol, 2006, 2006
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CytokinesCytokines (2)(2)

TNFTNF--αα

TNFTNF--αα waswas foundfound at at highhigh levelslevels andand associatedassociated withwith
thethe severseverityity of of thethe diseasedisease

positivepositive correlationcorrelation betweenbetween DIC DIC scoresscores andand TNFTNF--αα

significantsignificant associationassociation withwith mortalitymortality, , tootoo..

--ErgonulErgonul O. et al, J O. et al, J InfectInfect DisDis, 2006 , 2006 
--Papa A. et al, J Papa A. et al, J ClinClin VirolVirol, 2006, 2006
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CytokinesCytokines (3)(3)

B). B). AntiinflammatoryAntiinflammatory cytokinescytokines

ILIL--1010

a a negativenegative correlationcorrelation betweenbetween ILIL--10 10 andand DIC DIC scoresscores

not not associatedassociated withwith mortalitymortality
ErgonulErgonul O. et al, J O. et al, J InfectInfect DisDis, 2006, 2006

detecteddetected in in onlyonly oneone fatalfatal casecase

Papa A et al, J Papa A et al, J ClinClin VirolVirol, 2006, 2006
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InterferonInterferon

InterferoneInterferone--αα probablyprobably havehave an an importantimportant role in role in immuneimmune responseresponse toto thethe
diseasedisease

TheThe typetype I interferon I interferon systemsystem, , thatthat includesincludes protein protein kinasekinase R, 2R, 2--5 5 
oligoadenylateoligoadenylate syntasesyntase//RNaseRNase L L andand MxMx proteinsproteins, has , has beenbeen shownshown toto be be 
importantimportant forfor antiviralantiviral activityactivity

AnderssonAndersson I et al. J I et al. J MedMed VirolVirol, 2006, 2006

DelayedDelayed interferon interferon inductioninduction in in responseresponse toto infectioninfection appearsappears toto leadlead toto
uncheckedunchecked viremiaviremia resultingresulting in severe in severe hepatichepatic injuryinjury in in RiftRift ValleyValley feverfever
infectioninfection ((TheThe virusvirus is an is an otherother BunyavirideaBunyaviridea membermember))

An An earlyearly interferon interferon responseresponse dampensdampens viremiaviremia, , reducesreduces thethe degreedegree of of 
hepatichepatic injuryinjury, , andand resultresult in in transienttransient illnessillness withwith fullfull recoveryrecovery

MorrillMorrill JC et al. JC et al. ArchArch VirolVirol, 1990, 1990
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CD4CD4++--CD8CD8+ + TT CellsCells (1)(1)

InIn ourour studystudy conductedconducted in 22 in 22 patientspatients revealedrevealed thatthat::

CD4 CD4 valuesvalues were were foundfound slightlyslightly increasedincreased in in onlyonly 2 2 patientspatients

CD8 CD8 valuesvalues increasedincreased in 1 in 1 andand decreaseddecreased in 1 in 1 patientpatient of  22 of  22 patientspatients

ThereThere is no is no significantsignificant differencedifference betweenbetween CD4 CD4 andand CD8 CD8 valuesvalues andand
CD4/CD8 CD4/CD8 ratioratio. . 

in in thethe patientpatient andand healthyhealthy controlcontrol groupsgroups
at at differentdifferent stagesstages ((earlyearly, , acuteacute andand recoveryrecovery periodsperiods of of thethe
diseasedisease)   )   

OzkurtOzkurt Z. et al, Z. et al, CongressCongress of ECCMID, 2004, Glascowof ECCMID, 2004, Glascow
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CD4CD4--CD8 (2)CD8 (2)

CD4/CD8 CD4/CD8 ratiosratios were were reversedreversed in 4 in 4 patientspatients (19%) at  (19%) at  earlyearly andand
acuteacute stagestage of of diseasedisease, , andand spontaneouslyspontaneously returnedreturned toto normal normal levelslevels
at at recoveryrecovery periodperiod..

ThereThere waswas no no associationassociation betweenbetween clinicalclinical andand laboratorylaboratory responseresponse
withwith CD4/CD8 CD4/CD8 ratioratio andand influenceinfluence on on clinicalclinical outcomeoutcome

ToTo determinedetermine thethe exactexact role of CD4 role of CD4 andand CD8 in CCHF, CD8 in CCHF, furtherfurther
studiesstudies areare neededneeded. . 

OzkurtOzkurt Z. et al, 14Z. et al, 14thth ECCMID, 2004, ECCMID, 2004, GlasgowGlasgow
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ImmunityImmunity

ImmunityImmunity afterafter CCHF CCHF infectioninfection probablyprobably staysstays lifelife--longlong

Us D. Us D. ArbovirusesArboviruses, , BasicBasic andand ClinicalClinical MicrobiologyMicrobiology (in (in TurkishTurkish), Ankara,1999), Ankara,1999
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PHYSIOPATHOLOGICAL PHYSIOPATHOLOGICAL 
RESPONSE RESPONSE toto CCHF INFECTIONCCHF INFECTION

PathologicalPathological changeschanges

ClinicalClinical changeschanges

LaboratoryLaboratory changeschanges
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PathologicalPathological ChangesChanges (1)(1)

TheThe histopatologichistopatologic featuresfeatures of CCHF of CCHF resembleresemble thosethose of of 
otherother viralviral hemorrhagichemorrhagic feversfevers (VHF)(VHF)

VHF VHF virusesviruses havehave an an abilityability toto disabledisable thethe hosthost immuneimmune
responseresponse byby attackingattacking andand manipulatingmanipulating thethe cellscells thatthat
initiateinitiate thethe antiviralantiviral responseresponse

ThisThis damagedamage is is characterisedcharacterised byby markedmarked replicationreplication of of thethe
virusvirus togethertogether withwith dysregulationdysregulation of of thethe vascularvascular systemsystem
andand lymphoidlymphoid organsorgans

--BurtBurt FJ et al. FJ et al. ArchArch PatolPatol LabLab MedMed 19971997
--ChenChen JP, JP, CosgriffCosgriff TM. TM. BloodBlood CoagulCoagul FibrinolysisFibrinolysis, 2000, 2000
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PathologicalPathological ChangesChanges (2)(2)
MainMain targetstargets of CCHFV :of CCHFV :

EndothelialEndothelial cellscells
HepatocytesHepatocytes
MononuclearMononuclear phagocytesphagocytes

EndotheliumEndothelium

ViralViral antigensantigens areare foundfound in in endotheliumendothelium andand liverliver

InfectionInfection of of endotheliumendothelium has an has an importantimportant role in CCHF role in CCHF pathogenesispathogenesis

TheThe endoteliumendotelium can be can be targetedtargeted in in twotwo waysways indirectlyindirectly byby viralviral factorsfactors oror
virusvirus mediatedmediated hosthost--derivatedderivated solublesoluble factorsfactors thatthat causecause endothelialendothelial
activationsactivations andand dysfunctiondysfunction, , andand//oror directlydirectly byby virusvirus infectioninfection andand replicationreplication
in in endothelialendothelial cellscells

EndothelialEndothelial damagedamage contributescontributes toto haemostatichaemostatic failurefailure byby stimulatingstimulating plateletplatelet
aggregationaggregation andand degranulationdegranulation, , withwith consequentconsequent activationactivation of of thethe intrinsicintrinsic
coagulationcoagulation cascadecascade

BurtBurt FJ et al. FJ et al. ArchArch PatolPatol LabLab MedMed 19971997
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PathologicalPathological ChangesChanges (3)(3)
LiverLiver

NecrosisNecrosis: : 
FocalFocal
Spread Spread alongalong lobuleslobules
NecroticNecrotic areasareas::

markedmarked byby hemorrhagehemorrhage andand cellcell lossloss
alwaysalways associatedassociated withwith eosinophiliceosinophilic changechange of of hepatocyteshepatocytes andand
prominentprominent CouncilmanCouncilman bodiesbodies

InflammatoryInflammatory mononuclearmononuclear infiltratesinfiltrates in in necroticnecrotic areasareas areare eithereither
absentabsent oror mildmild, , andand areare not not relatedrelated toto extentextent of of hepatocellularhepatocellular
damagedamage
TheThe lacklack of of significantsignificant inflammatoryinflammatory responseresponse in in associationassociation withwith
infectedinfected andand damageddamaged hepatocyteshepatocytes suggestsuggest thatthat cellularcellular damagedamage is is 
mediatedmediated byby a a directdirect viralviral cytopathiccytopathic effecteffect
Severe Severe hepatichepatic necrosisnecrosis correlatescorrelates withwith fatalfatal outcomeoutcome andand withwith lowlow
oror inefficientinefficient immuneimmune responseresponse

FattyFatty changechange
KupfferKupffer cellcell hyperplasiahyperplasia
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PathologicalPathological ChangesChanges (4)(4)

ImmuneImmune systemsystem

ExhautionExhaution of of lymphoidlymphoid cellscells andand infectioninfection of of mononuclearmononuclear phagocytesphagocytes maymay resultresult
in:in:

immuneimmune inactivationinactivation
escapeescape of of thethe virusvirus fromfrom immuneimmune systemsystem
systemicsystemic disseminationdissemination of of thethe virusvirus

SpleenSpleen

LymphoidLymphoid depletiondepletion
FocalFocal necrosisnecrosis
ScatteredScattered lymphoblastslymphoblasts in in periarterialperiarterial sheatssheats
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PathologicalPathological ChangesChanges (5)(5)
MyocardiumMyocardium

CongestionCongestion
SlightSlight interstitialinterstitial edemaedema

LungLung
DiffuseDiffuse alveolaralveolar damagedamage
IntraIntra--alveolaralveolar hemorrhagehemorrhage
HyalineHyaline membranemembrane formationformation
MononuclearMononuclear interstitialinterstitial pneumonitispneumonitis

--BurtBurt FJ et al. FJ et al. ArchArch PatolPatol LabLab MedMed 19971997
--ChenChen JP, JP, CosgriffCosgriff TM. TM. BloodBlood CoagulCoagul FibrinolysisFibrinolysis, 2000, 2000
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HematologicHematologic changeschanges

HypoplasiaHypoplasia of bone of bone marrowmarrow

HemophagocytosisHemophagocytosis (50%)(50%)

ReducedReduced megacarocytesmegacarocytes in in 
bone bone marrowmarrow

LowLow plateletplatelet countcount
IncreasedIncreased consumptionconsumption duedue
toto DICDIC
DecreasedDecreased productionproduction

Phagocytosis of erythrocytes

Phagocytosis of thrombocytesKarti S et al. Emerg Infect Dis 2000

BurtBurt FJ et al. FJ et al. ArchArch PatolPatol LabLab MedMed 19971997
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ClinicalClinical ChangesChanges

SymptomsSymptoms
InIn thethe earlyearly stagestage ((firstfirst 5 5 daysdays) of ) of thethe diseasedisease, , thesethese symptomssymptoms areare
observedobserved

%%
MalasiaMalasia andand fatiguefatigue 9494--100 100 
MyalgiaMyalgia andand arthralgiaarthralgia 6262--100 100 
FeverFever 7575--9191
NauseaNausea andand vomitingvomiting 7373--9090
HeadacheHeadache 7676--8585

DiarrheaDiarrhea 3030--3838
CoughCough 2929--3030
AbdominalAbdominal painpain 2828
ConfusionConfusion 88--1414
MoodMood alterationsalterations
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SymptomsSymptoms
AfterAfter 5 5 daysdays of of thethe diseasedisease %%

BleedingBleeding 4646--4848
EpistaxisEpistaxis 1717--5252
HematemesisHematemesis 77--3434
MelenaMelena 11--1414
HemoptysisHemoptysis 99
HematuriaHematuria 88--1919
OtherOther sitessites

VaginaVagina 1111
SubcutanousSubcutanous 3030
GingivaGingiva 88
EarEar 11
IntaabdominalIntaabdominal 22
BrainBrain 11

MultipleMultiple sitessites 33--25

BleedingBleeding waswas seenseen in 90% of in 90% of 
casescases in Iranin Iran

--ElaldiElaldi N. KLN. KLİİMMİİK CCHF K CCHF TrainTrain MeetMeet, 2004, Ankara   , 2004, Ankara   
--OzkurtOzkurt Z et al. J Z et al. J InfectInfect 20062006

--BakBakıır M et al. J r M et al. J MedMed MicrobiolMicrobiol, 2005, 2005
--ErgonulErgonul O et al.  O et al.  ClinClin MicrobiolMicrobiol InfectInfect, 2006, 2006
--AlaviAlavi--NainiNaini R et al. J R et al. J InfectInfect, 2006, 200625
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SignsSigns
FeverFever
FacialFacial hyperemiahyperemia
BleedingBleeding
HepatomegalyHepatomegaly
LymhadenopathyLymhadenopathy
Skin Skin eruptioneruption

MaculopapularMaculopapular rashrash
PethechiaPethechia andand ecchymosisecchymosis

LungLung involvementinvolvement
SplenomegalySplenomegaly
PeritonealPeritoneal irritationirritation
ConjunctivitisConjunctivitis
CardiacCardiac involvementinvolvement
NeckNeck stiffnessstiffness
Jaundice

%%
4343--8585

50 50 
2929--4848
3030--4343
1313--4040
3232--3939
2929--5757
3030--4646
44--28              28              

1414--2323
1212--2121
1111--5050
11--1111

1111
11--12               12               

--ElaldiElaldi N. KLN. KLİİMMİİK CCHF K CCHF TrainTrain MeetMeet, 2004, Ankara, 2004, Ankara
--OzkurtOzkurt Z et al. J Z et al. J InfectInfect 20062006
--BakBakıır M et al. J r M et al. J MedMed MicrobiolMicrobiol, 2005, 2005
--ErgonulErgonul O et al.  O et al.  ClinClin MicrobiolMicrobiol InfectInfect, 2006, 2006
--AlaviAlavi--NainiNaini R et al. J R et al. J InfectInfect, 2006,

Jaundice

 2006
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LaboratoryLaboratory ChangesChanges (1)(1)

IncreasedIncreased
Lactate dehydrogenase (LDH)
Aspartate aminotransferase (AST)
Alanine aminotransferase (ALT)
Creatine phosphokinase (CPK)
Blood urea nitrogen (BUN)
Creatinine

levels

Thrombocytopenia
Leukopenia
Anemia
Proteinuria
Hematuria

% % 
9898--100       100       
9191--100100
7373--100100
2424--9090

2222
1919

9898--100100
7575--9090
1111--5353

4242
3232
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LaboratoryLaboratory ChangesChanges (2)(2)

ProlongedProlonged
%%

ProthrombinProthrombin time (PT)                               21time (PT)                               21
ActiveActive prothrombinprothrombin time (time (aPTTaPTT)              24)              24--6666
InternationalInternational normalizednormalized ratioratio (INR)           16(INR)           16

--ElaldiElaldi N. KLN. KLİİMMİİK CCHF K CCHF TrainTrain MeetMeet, 2004, Ankara, 2004, Ankara
--OzkurtOzkurt Z et al. J Z et al. J InfectInfect 20062006
--BakBakıır M et al. J r M et al. J MedMed MicrobiolMicrobiol, 2005, 2005
--ErgonulErgonul O et al.  O et al.  ClinClin MicrobiolMicrobiol InfectInfect, 2006, 2006
--AlaviAlavi--NainiNaini R et al. J R et al. J InfectInfect, 2006, 2006
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OzkurtOzkurt Z et al. J Z et al. J InfectInfect 20062006
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FACTORS INFLUENCING FACTORS INFLUENCING 
OUTCOMEOUTCOME

ClinicalClinical factorsfactors

LaboratoryLaboratory factorsfactors

ImmunologicImmunologic factorsfactors

ViralViral factorsfactors
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ClinicalClinical OutcomeOutcome

MildMild casescases usuallyusually improveimprove at at daysdays 99--1010

FaFatalitytality ratesrates rangerange fromfrom 5 5 toto 80 % (80 % (InIn TurkeyTurkey: 5: 5--10 %)10 %)

DeathDeath occursoccurs usuallyusually at at thethe secondsecond weekweek of of thethe diseasedisease

No No sequelasequela is is seenseen in in survivorssurvivors

HoogstraalHoogstraal H, J Met H, J Met EntomolEntomol, 1979, 1979
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ClinicalClinical OutcomeOutcome

ConvalescentConvalescent periodperiod lastlast longlong aboutabout 22--3 3 weeksweeks afterafter
onsetonset of of thethe diseasedisease

ProlongedProlonged andand generalizedgeneralized
weaknessweakness
WeakWeak pulsepulse
HairHair lossloss
SweatingSweating
PolyneuritisPolyneuritis

HeadacheHeadache
DizzinessDizziness
NauseaNausea
PoorPoor appetiteappetite
LaboredLabored breathingbreathing
PoorPoor visionvision
MemoryMemory lossloss

HoogstraalHoogstraal H, J Met H, J Met EntomolEntomol, 1979, 1979
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5
After hospitalization

ElaldiElaldi N. KLN. KLİİMMİİK CCHF K CCHF TrainTrain MeetMeet, 2004, Ankara, 2004, Ankara

0 10
Before hospitalization

Days-5

ClinicalClinical OutcomeOutcome of of FatalFatal CasesCases
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ClinicalClinical FactorsFactors InfluencingInfluencing
OutcomeOutcome (1)(1)

ClinicalClinical predictorspredictors of of poorpoor prognosisprognosis
CerebralCerebral hemorrhagehemorrhage
MassiveMassive liverliver necrosisnecrosis
Severe Severe anemiaanemia
Severe Severe dehydrationdehydration
ShockShock--associatedassociated prolognedprologned
diarrheadiarrhea
MyocardialMyocardial infarctioninfarction
LungLung edemaedema
PleuralPleural effusion

MultipleMultiple organ organ failurefailure
BrainBrain
LiverLiver
KidneyKidney
HeartHeart
LungLung

effusion

SwanepolSwanepol et al. et al. RevRev InfectInfect DisDis, 1989, 1989
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ClinicalClinical FactorsFactors InfluencingInfluencing
OutcomeOutcome (2)(2)

ClinicalClinical predictorspredictors of of fatalfatal outcomeoutcome
ConfusionConfusion
NeckNeck stiffnessstiffness
BleedingBleeding fromfrom multiplemultiple sitessites
FeverFever duringduring hospitalizationhospitalization

OzkurtOzkurt Z et al. J Z et al. J InfectInfect 20062006

ImpairedImpaired consciousnessconsciousness
SplenomegalySplenomegaly

BakBakıır M et al. J r M et al. J MedMed MicrobiolMicrobiol, 2005, 2005

SomnolenceSomnolence
HematemesisHematemesis
MelenaMelena

ErgonulErgonul O et al.  O et al.  ClinClin MicrobiolMicrobiol InfectInfect, 2006, 2006

HighHigh--gradegrade feverfever
DICDIC
RenalRenal failurefailure

JamilJamil B et al, Trans B et al, Trans RoyRoy SocSoc Trop Trop MedMed HygieneHygiene 20052005
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LaboratoryLaboratory PredictorsPredictors on on SeveritySeverity of  of  
CCHF CCHF InfectionInfection (1)(1)

ManyMany of of thethe laboratorylaboratory changeschanges were were evidentevident at an at an earlyearly
stagestage of of thethe diseasedisease andand had a had a highlyhighly predictivepredictive valuevalue forfor
fatalfatal outcomeoutcome of of infectioninfection

ChangesChanges were were presentpresent but but lessless markedmarked in in nonfatalnonfatal casescases

Swanepoel R, et al. Rev Infect Dis 1989
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LaboratoryLaboratory PredictorsPredictors on on SeveritySeverity of  of  
CCHF CCHF InfectionInfection (2)(2)

SeveritySeverity criteriacriteria of of thethe diseasedisease

At At thethe earlyearly stagestage ((firstfirst 5 5 daysdays) of ) of thethe diseasedisease::

WBC           WBC           >>10 x 1010 x 109 9 cellscells /L/L
PlateletPlatelet << 20 x 1020 x 1099/L/L
AST            AST            >> 200 U/L200 U/L
ALT             ALT             >> 150 U/L150 U/L
aPTTaPTT ≥≥ 60 60 snsn

andand/ / oror
FibrinoFibrinoggen en ≥≥ 110 mg/dl110 mg/dl

predictpredict fatalfatal casescases

Swanepoel R, et al. Rev Infect Dis 1989
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LaboratoryLaboratory PredictorsPredictors on on SeveritySeverity of  of  
CCHF CCHF InfectionInfection (3)(3)
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LaboratoryLaboratory PredictorsPredictors on on SeveritySeverity of  of  
CCHF CCHF InfectionInfection (4)(4)
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LaboratoryLaboratory PredictorsPredictors on on SeveritySeverity of  of  
CCHF CCHF InfectionInfection (5)(5)

INRINR
ASTAST
LDHLDH
CPK   CPK   valuesvalues areare significantlysignificantly higherhigher in in patientspatients dieddied

BakBakıır M et al. J r M et al. J MedMed MicrobiolMicrobiol, 2005, 2005

ALT, ASTALT, AST andand fibrinogenfibrinogen levelslevels were were foundfound higherhigher
PLTPLT countcount lowerlower
PT PT andand aPTTaPTT were were longerlonger in in fatalfatal casescases
HigherHigher levelslevels of AST (> 700 U/L) of AST (> 700 U/L) andand ALT (>900 U/L) were ALT (>900 U/L) were 
suggestedsuggested forfor thethe useuse of of severityseverity criteriacriteria

ErgonulErgonul O et al.  O et al.  ClinClin MicrobiolMicrobiol InfectInfect, 2006, 2006
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ImmunologicImmunologic PredictorsPredictors on on 
SeveritySeverity of CCHF of CCHF InfectionInfection

AntibodiesAntibodies

CytokinesCytokines
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AssociationAssociation betweenbetween antibodiesantibodies andand
severityseverity of of thethe diseasedisease

MostMost patientspatients developdevelop relativelyrelatively lowlow levelslevels of of neutralizingneutralizing antibodiesantibodies

FatalFatal casescases do not do not usuallyusually developdevelop a a measurablemeasurable antibodyantibody responseresponse

AntibodyAntibody responseresponse is is rarelyrarely detectabledetectable in in fatalfatal casescases

ItIt is is possiblepossible thatthat virusvirus replicationreplication in in fatalfatal casescases is of is of suchsuch intensityintensity
thatthat endogeniousendogenious antibodyantibody is is boundbound in in immuneimmune complexcomplex toto
circulatingcirculating virusvirus oror noninfectiousnoninfectious antigenantigen andand hencehence cannotcannot be be 
detecteddetected

EndogenousEndogenous antibodyantibody responseresponse waswas demonstrateddemonstrated in in onlyonly 2 of 15 2 of 15 
patienspatiens dieddied

--ShepherdShepherd AJ et al. AJ et al. RevRev InfectInfect DisDis,1989,1989
--ShepherdShepherd AJ et al. J AJ et al. J ClinClin MicrobiolMicrobiol, 1988 , 1988 
--SwanepolSwanepol R. R. ExoticExotic ViralViral InfectionInfection, , KassKass HandbookHandbook ofof
InfectiousInfectious siseasessiseases, , LondonLondon,1995 ,1995 
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Table1.Table1. AssociationAssociation betweenbetween antibodiesantibodies
andand severityseverity of of thethe diseasedisease

Fatal Cases

n (%)

Survivors

n (%)

References

IgM
positivity

1/4 (25)

4/10 (40)

47/50 (94)

54/90 (60)

Ergonul O. et al CMI, 2006 

Ozkurt Z. et al 
(unpublished data)

IgG
positivity

0/4 (0)

0/10 (0)

31/50 (62)

35/76 (46)

Ergonul O. et al CMI, 2006 

Ozkurt Z. et al 
(unpublished data)
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CytokinesCytokines andand OutcomeOutcome

ILIL--6 6 andand TNFTNF--αα

positivepositive correlationcorrelation betweenbetween DIC DIC scoresscores andand severityseverity of of thethe
diseasedisease

havehave an an associationassociation withwith mortalitymortality
ErgonulErgonul O. et al, J O. et al, J InfectInfect DisDis, 2006 , 2006 

Papa A. et al, J Papa A. et al, J ClinClin VirolVirol, 2006, 2006

ILIL--1010

a a negativenegative correlationcorrelation withwith DIC DIC scoresscores

not not associatedassociated withwith mortalitymortality
ErgonulErgonul O. et al, J O. et al, J InfectInfect DisDis, 20, 20
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ViralViral FactorsFactors (1)(1)

SeveritySeverity of of thethe diseasedisease is is relatedrelated toto::

VirulenceVirulence of of thethe virusvirus

VirulenceVirulence changeschanges whilewhile transfer transfer betweenbetween differentdifferent hostshosts

TheThe lastlast hosthost seemsseems toto havehave a a majormajor effecteffect on on virulencevirulence

ItIt has has beenbeen predictedpredicted thatthat thethe lastlast hosthost regulatesregulates virulencevirulence byby
phenotypicphenotypic changeschanges

--GonzalesGonzales JP et al. JP et al. ResRes VirolVirol, 1995, 1995
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ViralViral FactorsFactors (2)(2)

ViremiaViremia, , antigenemiaantigenemia andand viralviral loadload

ViremiaViremia is is intenseintense andand prolongedprolonged in CCHF, in CCHF, especiallyespecially in in fatalfatal casescases

PersistancePersistance of of viremiaviremia andand antigenemiaantigenemia were were detecteddetected in in fatalfatal casescases

InIn patientspatients whowho survivedsurvived, , neitherneither antigenemiaantigenemia nornor viremiaviremia waswas
demonstateddemonstated laterlater thanthan dayday 9 9 afterafter thethe onsetonset of of thethe diseasedisease

But at But at dayday 11 11 allall specimensspecimens fromfrom whichwhich virusvirus waswas isolatedisolated andand
whichwhich antigenantigen waswas demonstrateddemonstrated were were fromfrom patientspatients whowho
subsequentlysubsequently dieddied

--ShepherdShepherd AJ et al. J AJ et al. J ClinClin MicrobiolMicrobiol, 1988, 1988
--Us D. Us D. ArbovirusesArboviruses, , BasicBasic andand ClinicalClinical MicrobiologyMicrobiology, 1999, 1999
--unpublished data from unpublished data from multicentermulticenter study in study in TurkeyTurkey
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ConclusionConclusion

ImmunopathogenesisImmunopathogenesis of of thethe diseasedisease is not is not clearclear enoughenough, , 
yetyet

ThereThere is a is a needneed forfor studiesstudies especiallyespecially toto showshow thatthat eithereither
it is it is limitedlimited toto cellularcellular immunityimmunity oror toto humoralhumoral immuneimmune
responseresponse, , oror bothboth

InIn thethe futurefuture, , thethe resultsresults of of suchsuch studiesstudies willwill enlightenenlighten
thethe therapytherapy of of diseasedisease andand thethe immunizationimmunization
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