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Abstract:Objective:LaterelapseofhepatitisCvirus（HCV）infection,definedas
HCV RNA reappearanceafterachievingsustainedvirologicalresponse（SVR）to
pegylatedinterferonalphaplusribavirincombinationtherapy,israreinJapan.Inaddition,
truediscriminationoflaterelapsefromreinfectionisdifficult.Wepresentareporton7
patientswithSVRwhoexperiencedlaterelapse.
Methods:Thepretreatmentclinicalcharacteristicsandclinicalcourseofthe7

patientswithlaterelapsearepresented.In5cases,serabeforetherapyandafterlate
relapsewereavailable,andaphylogeneticstudywasperformedaftersequencingtheE2
regionofHCVRNAbeforetherapyandafterlaterelapse.
Results:Threepatientsweremaleand4werefemale;4patientswereinfectedwith

HCVgenotype1band3withgenotype2a.AllpatientsachievedHCVRNAdisappearance
bytreatmentweek12.ThelatestHCVreappearanceafterconfirmingSVRwas2.1years.
SequenceanalysisrevealedhighhomologybetweenHCVRNAbeforetherapyandafter
laterelapse,andphylogeneticanalysesindicatedthattheywerethesameHCVstrain.
Conclusion:Weconfirmedthat5patientshadonceachievedSVRbutsufferedfrom

laterelapse.AlthoughlaterelapseofHCVreappearanceisrare,somecasescertainly
occur.
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Introduction

HepatitisCvirus（HCV）infectionisanimportantcauseofchronicliverdiseaseworldwide,and
morethan170millionpeopleareassumedtobeinfectedwithit,including1.5-2millionpeopleinJapan１）.
Approximately70％ ofJapanesepatientswithchronichepatitisC（CHC）areinfectedwithHCV
genotype1b,whereastherestareinfectedwithgenotypes2aor2b.TheprimarygoalofCHCtherapy
issustainedvirologicalresponse（SVR）,definedasundetectableHCVRNAat24weeksaftertherapy
completion.Approximately80％ofpatientsinfectedwithgenotypes2or3achieveSVRafter24weeks
oftreatmentwithpegylatedinterferon（PEG-IFN）alphaplusribavirin（RBV）,whereasapproximately
50％ofpatientswithgenotype1canachieveSVRafter48weeksoftreatment１）.Since2011,therate
ofSVRisincreasinginJapanowingtouseoftheproteaseinhibitortelaprevirinadditiontoPEG-IFN
alphaplusRBV.
LaterelapseofHCVinfection,definedasHCVRNAreappearanceinserumafterachievingSVR,

israre.Thereportedlaterelapseratevaries,rangingfrom1％to10％２‐４）.Patientsoflaterelapseare
rareinJapan３）.Moreover,itisdifficulttodistinguish“true”relapsefromreinfection.Inourprevious
report,wedescribedawomaninfectedwithHCVgenotype2awhoshowedSVRaftertreatmentwith
PEG-IFNalpha2bplusRBVfor24weeksbutexperiencedlaterelapse48weeksafterachievingSVR.
ThesequencecomparisonsusingserabeforetherapyandafterlaterelapseshowedthesameHCV
strain５）.Herewedescribe7patientsofCHCwhoshowedlaterelapse,includingourpreviously
reportedcase５）,among224patientswithSVRwhoweretreatedwithPEG-IFNalphaplusRBV.
Analysesofserabeforetherapyandafterlaterelapsein5patientsshowedhighhomologyintheE2
regionofHCVRNA.PhylogeneticanalysesindicatedthattheywerethesameHCVstrain,andwe
concludethatthese5patientsachievedSVRbuttrulysufferedfromlaterelapse.

MaterialsandMethods

Patients
Threehundredandninety-sixpatientswithCHCweretreatedwithPEG-IFNalphaplusRBV

combinationtherapyatAiseikaiYamashinaHospital,SaiseikaiSuitaHospital,JROsakaRailwayGeneral
HospitalandNotogawaHospitalbetween2005and2012.ThepatientswerediagnosedwithCHCby
board-certifiedhepatologistsateachhospital.Patientswithdecompensatedliverdiseases,co-infection
withhepatitisBvirusorhumanimmunodeficiencyvirus,autoimmunehepatitis,primarybiliary
cirrhosis,hemochromatosis,orWilson’sdiseasewerenotincluded.Patientswithseverehypertension
oruncontrolleddiabetesmellitusorthosewithahistoryofalcoholabusewereallexcluded.One
hundredandforty-ninepatientswithgenotype1CHCand75patientswithgenotype2CHCachieved
SVRafterPEG-IFNalphaplusRBVcombinationtherapy.Inprinciple,these224patientswerefollowed-
upandwereexaminedforhepatitisCrelapsearoundevery6to12months.SerumHCVRNAlevels
weredeterminedusingAmplicorHCVRNAkits,version2（RocheDiagnostics,Tokyo,Japan）,
presentedasKIU/ml,orbyreal-timepolymerasechainreaction（PCR）（COBASTaqManHCVtest,
RocheDiagnostics）,presentedaslogIU/ml.SVRwasdefinedasHCVRNAnegativityattheendof
combinationtherapyand24weekslateronthebasisoftheresultsofHCVRNAqualitativePCRassay.
Thepatientsreceivedweeklyinjectionsof1.5μg/kgbodyweightofPEG-IFNalpha2b（PegIntron;

MSDK.K.,Tokyo,Japan）andp.o.administrationof600-1000mg/dayofRBV（Rebetol;MSDK.K.,
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Tokyo,Japan）,orweeklyinjectionsof180μg/bodyofPEG-IFN alpha2a（Pegasys;Chugai
PharmaceuticalCO.,LTD,Tokyo,Japan）andp.o.administrationof600-1000mg/dayofRBV（Copegus;
ChugaiPharmaceuticalCO.,LTD,Tokyo,Japan）.TheamountofRBVwasadjustedonthebasisofbody
weight（600mgfor＜60kg,800mgfor 60but＜80kg,and1000mgfor80kg）.Patientswithalower
hemoglobinconcentration,neutrophilcount,orplateletcountatbaselinestartedcombinationtherapy
withreduceddosesofPEG-IFNorRBV.Patientswhohadalowerhemoglobinconcentration,neutrophil
count,orplateletcountduringPEG-IFNandRBVtherapyalsoreceivedreduceddrugdosages
accordingtothemanufacturer'srecommendations.
Among7patientswithlaterelapse,serawereavailablefor5patientsbeforetherapyandafterlate

relapse.ThreepatientswerefromAiseikaiYamashinaHospitaland2werefromSaiseikaiSuita
Hospital.Thisstudywasapprovedbytheethicscommitteeofthe2hospitals,anditconformedtothe
provisionsoftheDeclarationofHelsinki.
Virologicalanalyses
TodetermineifHCVRNAthatappearedafterSVRwasidenticaltothatbeforetherapy,we

comparedthenucleotidesequencesoftheHCVE2region,asdescribedpreviously５）.Todeterminethe
interferonsensitivity,weinvestigatedthenucleotidesequenceoftheaminoacidsinHCVcore70and91
andtheinterferonsensitivitydeterminingregion（ISDR）inthenonstructuralregion5A（NS5A）,as
reportedpreviously６）.Inbrief,RNAwasextractedusingacommerciallyavailablekit（QIAampviral
RNAkit;QIAGEN,Valencia,CA,USA）.Thissamplewasusedforreversetranscriptionwithrandom
hexamerprimers（SuperScriptIIIFirst-StrandSynthesisSystemforRT-PCRcDNAsynthesiskit;
Invitrogen,Carlsbad,CA,USA）.TheE2region,core,andISDRwereamplifiedbynestedPCRusing
TakaraExTaqHS（TakaraExTaq,Otsu,Japan）.ThefirstandsecondPCRprimersequencesofcore
70and91andISDRwerethesameasthoseinapreviousreport６‐８）.ThefirstandsecondPCRprimer
sequencesofthegenotype1bE2regionwerenewlydetermined,andthoseofthegenotype2aE2
regionwerethesameasdescribedinourpreviousreport５）（Table1）.ThePCRproductswereseparated
byelectrophoresison1％ agarosegels. ThesewerepurifiedusingQIAquickgelextractionkit

（QIAGEN,Hilden,Germany）andsequencedwithsecond-roundPCRprimersusingadyeterminator
sequencingkit（BigDyeTerminatorv1.1cyclesequencingkit;AppliedBiosystems,FosterCity,CA,
USA）andABIPRISM310geneticanalyzer（AppliedBiosystems）.
Sequenceanalysis
Nucleotideandaminoacidsequenceswerealigned,andphylogeneticanalysiswasperformedusing

MEGA5.2software９）.Toevaluateevolutionaryrelationshipsofeachpatient’sE2sequencesbefore
therapyandafterrelapse,eachisolatedE2regionfromcasenumbers1-3wascomparedwiththe87
prototypegenotype1bsequenceswhichentirecodingregionsequencehasbeendeterminedand
depositedintheGenBankdatabase,andeachisolatedE2regionfromcasenumbers4and5was
comparedwiththe28prototypegenotype2asequenceswhichentirecodingregionsequencehasbeen
determinedanddepositedintheGenBankdatabase.Aphylogenetictreewith1000bootstrapreplicates
wasgeneratedusingtheneighbor-joiningmethodandKimura2-parametermodel.Treeswererooted
withrespecttogenotype1aH77sequencesasanoutgroup.
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Results

Clinicalbackgroundandclinicalcourseofthe7patientswithlaterelapse
Ofthe7patientswithlaterelapse,3weremaleand4werefemale.Fourpatientswereinfected

withgenotype1band3withgenotype2a（1casewaspreviouslyreported５））.Theirclinicalbackgrounds
arepresentedinTable2a,andtheclinicalcourseisshowninTable2bandFig.1.Therewereno
patientswithafamilyhistoryofHCVinfection.AllcasesachievedundetectableserumHCVRNA
levelsbytreatmentweek12,whichwasconsideredacompleteearlyvirologicalresponse（cEVR）.In
casenumbers1,3,5,and7,adherencestoPEG-IFNalphaandRBVwereover80％ofthescheduled
doses.Exceptcasenumber2,serumHCVRNAlevelsaftertherapycompletionweremonitoredalmost
everymonthfromtheendoftreatmenttothe24weeksaftertherapycompletion.Incasenumbers4
and7,thetimeofHCVreappearancewasrelativelyearlyafterthediagnosisofSVR.Meanwhile,incase
numbers3,5,and6,itwasdelayedmorethan1yearafterthediagnosisofSVR.Were-treatedcase
number7withPEG-IFNalpha2aaccordingtotheextendedtreatmentschedulefor48weeksandfinally
achievedSVR.Serafromcasenumbers1-5（3patientsinfectedwithgenotype1band2withgenotype
2a）werestoredbeforetreatmentandlaterusedforphylogeneticanalysis.

Phylogeneticanalysis

ThenucleotidesequencehomogeneityoftheE2regionrangedfrom94.7％to99.5％betweensera
beforetherapyandafterlaterelapse.TheaminoacidsequencehomogeneityoftheE2regionranged
from92.3％ to99.5％.ThenucleotidesequencehomogeneityoftheE2regionexcepthypervariable
region（HVR）1rangedfrom96.0％to99.5％.TheaminoacidsequencehomogeneityoftheE2region
exceptHVR1regionrangedfrom94.6％to99.7％（Table2b）.
Phylogeneticanalysiswasperformedbetweenthestrainsofthe5patientsoflaterelapseandthe

standardHCVstrain（Fig.2aandFig.2b）.Ineachcase,thestrainsbeforetherapyandafterlaterelapse
showedahighbootstrapprobability,indicatingthattheywerederivedfromthesameancestralnodeand
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clustereddiscretelyfromothergenotype1borgenotype2astrains.Thestrainsbeforeandafter
therapywereessentiallyidentical.

Discussion

Inthisstudy,weidentified7patientsoflaterelapse.In5patients,serabeforetherapyandafter
achievingSVRwereavailable.ComparisonanalysisoftheE2regionofHCVRNAbeforetherapyand
afterlaterelapseshowedhighhomology,andphylogeneticanalysesindicatedthattheywerethesame
HCVstrain.TheseresultsstronglyindicatethatthesepatientsachievedSVRbutsufferedarelapse
ofhepatitisCviremia.Althoughlaterelapseisrare,virologicalexaminationmaybenecessaryeven
afterachievingSVR.
Wefirstpostulatedthatcasesoflaterelapsemayhavesomeunfavorableorresistancefactorsfor
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Fig.1.Clinicalcoursesofthepatients.ThekineticsofALT（IU/l）（blackline）andHCVRNA（logIU/mlorKIU/ml）
（whitecircle）.
EOT:endoftreatment,POSTSVR:timeafterSVR（week）,UDCA:ursodeoxycholicacid,SNMC:StrongerNeo-
MinophagenCTM

Case5hasbeenreportedinHepatolRes.2010;40:654-660（5）.
Case7wasretreatedwithPEG-IFNalpha2aonceaweekfor24weeksandonceevery2weeksfor48weeks
beforeshefinallyachievedSVR.
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Fig.2.Aphylogenetictreeof（2a）genotype1bcasesand（2b）genotype2acases.RepresentativeHCVstrains
wereobtainedfromtheNationalCenterforBiotechnologyInformation（NCBI）.Isolatesobtainedinthecurrent
patients’sequencebeforetherapyandafterrelapseareindicatedinboldanditalics,withstrainnamesdesignated
byGenBanknumbers/identificationnumbers.Bootstrapvaluesgreaterthan60areshown.Thedistancescale
representsthenumberofnucleotidesubstitutionsperposition.



PEG-IFNalphaplusRBVcombinationtherapy１０‐１３）（Table2a）.Asgeneticfactors,theIL28Bgeneswere
majorhomozygotesinall3patientswithHCVgenotype1b.Ascourseoftreatment,evenincasesof
genotype1b,thepatientscouldachieveundetectableserumHCVRNAlevelsbytreatmentweek12

（cEVR）（Table2bandFig.1）andweremorelikelytoexperienceSVRandcure１４）.Moreover,noneof
thesepatientswereunderimmunesuppressionafterSVR,withimmunosuppressivetherapyand
opportunityforalcoholabuseordrugabuse.Inaddition,casenumber1and6remainednormalALT
levelsafterlaterelapse.Somecases,ascasesnumber4and5,showedtransientlyabnormalliver
function.Thesevariedclinicalcoursesmaymakeitdifficulttofindoutthelaterelapse.Therefore,it
ispresumablyimpossibletopredictlaterelapsecasesonthebasisofclinicalbackgroundand
responsivenesstothePEG-IFNalphaplusRBVtherapy.
ThetimingofHCVRNAre-emergenceinseraisanotherpointofinterest.Incasenumbers4and

7,HCVRNAre-emergencewasobservedrelativelyearlyafterthediagnosisofSVR（after8weeks）.
Althoughreal-timePCRisahighlysensitivemethod,thedetectionlimitis1.2logIU/ml１５）.We
postulatethatHCVRNAmayhaveexistedbelowthedetectionlimitwhenSVRwasdiagnosedinthese
patients.Meanwhile,incasenumbers3,5,and6,HCVRNAre-emergencewasobservedmorethan
ayearafterdiagnosingSVR.
SeveralreportshaveindicatedthatlowlevelsofHCVRNAexistinsomecellsandorganssuch

aslymphocytes,monocytes/macrophages,and liverafterachieving SVR despite constantly
undetectablelevelsinsera１６‐２３）.This“occult”persistenceofHCVcouldpotentiallyplayaroleinHCV
RNAre-emergenceafterthediagnosisofSVR.However,thesignificance/mechanismofHCVRNA
persistenceremainsuncertain２４）,anddataregardingoccultpersistenceofHCV inorgansare
controversial.
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WeusedpairwiseHCVE2genesequencesforvirologicalanalysis.HCVisanRNAvirusbelonging
tothegenusHepacivirusoftheFlaviviridaefamily.HCVHVR1,whichiscomposedof27aminoacids
andislocatedatthe5′-terminusoftheE2gene,changesrapidlyovertime.Itishighlyvariableamong
andwithininfectedpatients２５‐２７）,thus,itcanbeusedtoidentifyindividualHCVisolates２８）２９）.Inour
results,pairwisesequenceswerenotcompletelyidenticalbutsharedahighhomology,whichindicated
thattheywereidenticalstrains.
Laterelapserateshavebeenreportedtorangefrom1％to10％２‐４）,andtheintervalstolaterelapse

andeachaswellastheclinicalcourseswerenotclearinthesereports.Therefore,webelievethat
withoutvirologicalanalysis,itisimpossibletodistinguishhowmanyofthesepatientswithlaterelapse
were“true”relapsersandhowmanywerereinfected.Nakayamaetal.reportedthatcomparedwith
reportsfromothercountries,casesoflaterelapsewereveryrareinJapan,particularlyafterIFNplus
RBVcombinationtherapy,andtheintervaltorelapsewasprincipallyrestrictedtothetermwithin2
yearsaftertherapycompletion３）.Inthisstudy,thenumberoflaterelapsecaseswas7among224
patientswithSVR,andtheintervaltorelapsewasprincipallyrestrictedtowithin2yearsaftertherapy
completion.WerecommendthatpatientswithSVRshouldbeexaminedforHCVRNApersistenceat
least2or3yearsafterSVR.Inaddition,thereareafewcasereportsonthelaterelapseduring
immunosuppressivetherapy３０）.Topreventdenovohepatitisduringimmunosuppressivetherapy,we
havealreadymadetheclinicalguidelineforthemanagementofthepatientswithpersistentoccultHBV
infection.OurpresentstudysuggeststhatweproposeasimilarguidelineforthepatientsafterSVR
byaccumulatingmoreclinicaldataonHCVrelapseinimmunosuppressiveconditionsandfurther
clarifyingitsbasicmechanisms１９）.
Thepresentstudyhasseverallimitations.Wecannotdenyre-exposuretothesameHCVsource,
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althoughallpatientsdeniedtheriskofre-infection,suchascasualsexorillegaldruguse.Theother
limitationisthedifficultyinperformingregularfollow-up.Inourlimitedhospitalresearch,follow-up
intervalvariedafterSVR.Further,itwasdifficulttofindHCVviremiainpatientswhoseALTlevels
remainedstablebelow30IU/Lduringthefollow-upafterSVR.
TreatmentofCHCischangingrapidlyworldwide３１）.Atpresent,theregimentousetheprotease

inhibitorsimeprevircombinedwithPEG-IFNplusRBVandalsotheIFN-freeregimenusingdaclatasvir
andasunaprevirareclinicallyavailableinJapan３２）３３）.LaterelapseinpatientswithSVRtreatedwith
thesenewtherapiesisanotherimportantissuetobeaddressedinthenearfuture.
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〈和文抄録〉

ペグインターフェロンα＋リバビリン治療で
SustainedVirologicalResponseを達成後，

遅発再燃した7名の患者の検討

藤井 秀樹１，島 俊英２，伊藤 義人３，大川原康夫１

１愛生会山科病院内科
２大阪府済生会吹田病院消化器内科

３京都府立医科大学大学院医学研究科消化器内科学

【対象】C型肝炎でペグインターフェロン（PEG-IRN）＋リバビリン（RBV）治療後でSVR達成後
の遅発再燃は日本ではまれである．また真に遅発再燃なのか，再感染なのか鑑別は難しい．今回我々
は7例の遅発再燃を経験した．【方法】7例の遅発性再燃の臨床背景と臨床経過を提示する．5症例は
治療前と遅発再燃後の血清が利用できたのでHCVのE2領域の系統樹解析を治療前と再燃後で行っ
た．【結果】7例中3例は男性，4例は女性であった．4例はgenotype1bで3例はgenotype2aだっ
た．すべての患者は治療開始12週までにウイルスが消失した．もっとも遅い再燃は2.1年だった．治
療前と遅発再燃のE2領域のシークエンス解析では高い相同性を示した．系統樹解析では同一株であ
った．【結果】5例は一旦SVRを達成したが，再燃したと判断した．遅発再燃はまれであるが，確か
に存在する．

キーワード：HCV，遅発再発，系統樹解析，SVR．
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