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lnitia＝」．S．Approval：2006  

…－－－…1－ 1NDICAT10NSÅNDUSAGE－∵∵－－－－－  
ZOLINZAisahistonedeacetylase（HDAC）inhibitorindicatedfor：  

・TreatmentofcutaneousmanifestationsinpatientswithcutaneousT－   
Cell吋mphoma（CTCL）whohaveprogressiYe・PerSistentorrecurrent   
diseaseonorfoJIowingtwosystemictherapIeS．（1）  

－－－－MPNH DOSAGEANDADMINISTRATION・MM－－P－－  
・400mgora‖yoncedailywithfood．（2．1）  

・lf patientisintolerant to therapy．the dose may be reduced to   
300mg ora”yoncedailywithfood．Ifnecessary，thedose may be   
further reduced to300mg once daily with food for5consecutive   
dayseachweek．（2．2，5）  

－－－N∴ DOSAGEFORMSANDSTRENGTHS－－－－－ニー  
・CapsuLes：100mg（3）  

N－－－－－N－－ CONTRAINDICAT10NS…－－－－－－u－  
・None（4）  

－W＿－－－－WARNINGSANDPRECAUT10NS…－－－…－  
・PuJrnonary embolism and deep vein thrombosis have been   

reporled．Monitorpatien＝orpertinentsignsandsymptoms，（5．1）  

・Dose－re［atedthrombocytopeniaandanemiahaveoccurredandmay   
requiredosemodificationordiscontinuation．（2．2，5．2，6）  

・GastrointestinaLdisturbances（e．g．，nauSea，VOmiting and diarrhea）   
have been repor（ed．Patients may requlre antiemetics，   
antidiarrheals and f［uid and electrolyte rep［acement（to prevent   
dehyd「ation）．（5．3．6，17．1）  

・Hype喝吋Cemia has been observed．Adjustment of diet and／or   
therapyforincreasedgIucosemaybeneoessary．（5．4，5．6）  

・QTc prok）n9ation has been observed．Monitor ekctroWes and   
ECGsatbase［ineandpe血畑icaI吋duhngtreatment．（5．5，5．6）  

・MonitorbbodceIIcountsandchemIStryteStS，incIudingelectro研es，   
glucose and serum creatinine，eVery2weeks duhng the first2   
monthsoftherapyandmonthrytherea慣er，（5．6）  

・SeverethrombocytopeniaandgastrointestnaIbteeding havebeen   
reporLed with concom旭nt use of ZOLINZA and other HDAC  
inhibitors（e．g．，VaIprok：aC旭）．MonitorpLateletcount，（5．7，7．2）  

・Fetalharm can occur when administered to a pregnant woman・   
WomenshoukJbeapprisedofthepotentialharmtothefetus，（5，8）  

…ADVERSERモACT10NS脚  
・The most common adverse reactions（inc氾ence ≧20％）are   

diarrhea．fatbue．nausea．thrombocytopenia，anOreXia and   
dysgeus胤（6）   

To reportSUSPECTEt）ADVERSE REACT10NS，COntaCt Merck＆  
C0．，lnc．訳1－m・＝■2310r FDA 水1■00－Fm・1088 0r  
WWW．fda．qov／medwatch．   

… DRUGINTERACT10NS仰  
・CoumarinJerIVative anttcoagulants：Prokmgation of prDthrombin   

tlme andlnternat］Ona［Normalたed Ratio have been observed wMI   
COnCOm旭ntuse．MonitoTCareful吋．U．1）   

See17 for PATIENT COUNSEuNG LNFORMAT10N and FDA・  
approvedpat始雨bbeling．  
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FULLPRESCRIBJNGINFORMAT10N  

1 lNDlCATlONS AND USAGE 

ZOL［NZA≒isindicatedfbrthetreatmentofcutaneousmanifestationsinpatientswithcutaneousT－Cel［  
lymphomawhohaveprogressive，PerSistentorrecurrentdiseaseonorfoIIowlngtWOSyStemictherapleS．   

2 DOSAGE AND ADMlNlSTRATlON 

2．1Dosinglnfon¶ation   
Therecommendeddoseis400mgoralJyoncedaiIywithfood．   
TreatmentmaybecontinuedaslongasthereisnoevidenceDfprogressivediseaseorunacceptable  

toxiciけ．   

ZOLINZAcapsulesshouldnotbeopenedorcrushedLbeeHowS叩plied6torageandHandling（16〃．  
2．2 Do＄OModi罰Cations   

lfapatientisinto［eranttotherapy，thedosemaybereducedto300mgora”yoncedaiIywithfood，  
Thedosemaybefurtherreducedto300mgoncedailywithfoodfor5consecutivedayseachweek，aS  
neCeSSary・  

2．3 Dosingin＄pocia‖＞opulations   
Noinformationisavailableinpatientswithrena［orhepaticimpairmentL5eePharmacokk7etics（12・胡．   

3  DOSAGEFORMSAND＄TRENGTHS   

lOOmgwhite，OPaque，hard ge］atin capsules with“568”over”100mg”printedwithin radialbarin  
blackinkonthecapsulebody．   

4  CONTRAIND）CAT10NS  

None  

5 WARNlNGS AND PRECAUTlONS 

5．1 ThromboemboLism   

As pulmonary embolism and deep vein thrombosis have been reported as adverse reactions．  
Physjciansshou［dbealerttothesignsandsymptomsoftheseevents．particularlyinpatjentswithaprjor  
historyofthromboemboliceventsLieeAdverseReactions（6〃．  
5．2 日ematoIogic   

TreatmentwithZOLINZAcan causedose－reJatedthrombocytopenia and anemia．1fpLateletcounts  
and／orhemoglobinarereducedduringtreatmentwithZOLINZA，thedoseshouldbemodifiedortherapy  
discontinued．LSee Dosage and A血k7jstration P．？），肋mk7gS and伽Cautions（5．6）andAdverse  
尺eacfわ〃S「q．J  

5．3 Ga＄trOintestinal   

Gastrointestina）disturbances，including nausea，VOmiting and diarrhea，have been reported Liee  
AdvelSeReac〟ons（句Jandmayrequiretheuseofantiemeticandantidiarrhealmedications．Fluidand  
electrolytes should be rep［aced to prevent dehydration Lbee Adverse Reactions（6．1n．Pre－eXisting  
nausea，VOmiting，anddiarrheashouldbeadequateIycontro‖edbeforebeginnIngtherapywithZOLINZA．  
5．4 Hyperglycemia   

Hyperglycemia has been observedin patients receiving ZOLINZAL盲ee Adverse Reactjons（6．1〃．  
SerumgJucoseshouJdbemonitored，eSPeCjaJJyindiabeticorpotentia”ydiabeticpatients．Aqjustmentof  
dietand／ortherapyforincreasedg］ucosemaybenecessary．  
5．5 QTcPr01ongation   

A de¶nitive study ofthe effect ofvorinostat on QTc has not been conducted．Three of86CTCL  
Patientsexposedto400mgoncedailyhadGradel（＞450－470msec）or2（＞470－500msecorincrea？eOf  
＞60msecabove baseJine）cJinicaJadverse events ofQTcproJongatjon．Jn a retrospectjve ana轟ysJS Of  
three Phaselandtwo Phase2studies．116patientshada baselineand atleastonefo‖ow－uPECG．  
FourpatientshadGrade2（＞470－500msecorincreaseof＞60msecabovebaseIine）andlpatienthad  
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Grade3（＞500msec）QTcpro10ngation．ln49non－CTCLpatientsfrom3c（inicaltriaLswhohadcomplete  
evaluation ofQTinterval，2had QTc measurenlentS Of＞500msec andlhad a QTc pro10ngation of  
＞60msec．  

5．6 Monitoring：LaboratoryTests   
CarefulmonitoringofbLoodceLIcountsandchemistrytests，includingelectrolytes，glucoseandserum  

Creatinine，Shou［d be performed every2weeks during the first2months of therapy and monthly  
thereafter．Electrolyte monitorlng ShouIdinclude potassium，magneSium and calcium．Baseline and  
PeriodicECGsshouldbeperformedduringtreatment．ZOLINZAshouldbeadministeredwithparticular  
Cautionin patientswith congenitaHongQTsyndrome，andpatientstakingantトarrhythmicmedicinesor  
Other medicinalproducts thatlead to QT prolongation．Hypokalemia or hypomagnesemia should be  
COrreCtedpriortoadministrationofZOLINZA，andconsiderationshouldbegiventomonitoringpotassium  
andmagnesiuminsymptomaticpatients（e・g・，Patient＄Withnausea，VOmiting．diarrhea，f）uidimbaJanceor  
Cardiacsymptoms）．LSee仙匂mjngsandPrecautions（5．句］  
5．7 0therHistoneDeacetylase（HDAC）］nhibitors   

SeverethrombocytopeniaandgastrointestinaIbJeeding havebeenrepor（edwithconcomitantuseof  
ZOLINZAandotherHDACinhibitors（e．g．，Valproicacid）．Monitorplateletcountevery2weeksduringthe  
first2months．LSeeDrtlg／nteractions（7．2H．  
5．8 Pre9nanCy   

Pregnancy Category D 
ZOLINZAcancausefetalharmwhenadministeredtoapregnantwoman．Therearenoadequateand  

WelトCOntrO‖edstudiesofZOLINZAinpregnantwomen．Resu［tsofanimalstudiesindicatethatvorinostat  
CrOSSeSthepIacentaandisfoundinfeta［plasmaatlevelsupto50％ofmatemalconcentrations．Doses  
UPtO50and150mg／kg／dayweretestedinratsandrabbits，reSPeCtively（－0・5timesthehumanexposure  
based on AUCo＿24h。。，S）．Treatment－related developmenta［e情ectsinctuding decreased meanlive fetal  
Weights，incomplete ossifications of the sku”，thoracic ve丘ebra，Stemebra，and skeIeta［variations  
（CerVica川bsrsupernumeraryhbs・ 

． 

OSSification ofthe metacarpalswere seenin rabbits dosed at150mg／kg／day．The noobserved effect  
levels（NOELs）forthesefindingswere15and50mg／kg／day（＜0．1timesthehumanexposurebasedon  
AUC）inratsandrabbits，reSPeCtively．Adose－relatedincreaseintheincidenceofmalformationsofthe  
ga（lb（adderwasnotedinaffdrugtreatmentgroupsinrabbitsversustheconcurrentcontroHfthisdrugIS  
usedduringpregnancy，Orifthepatientbecomespregnantwhi（etakingthisdrug，thepatientshouldbe  
apprisedofthepotentialhazardtothefetus．   

6  ADVERSEREACT10NS   

The most common drug－related adverse reactions can be c［assifiedinto4symptom complexes：  
gastrointestinalsymptoms（diarrhea・nauSea，an？reXia・Weight decrease7VOmiting・COnStipation）・  

COnStitutionalsymptoms（fatigue，Chills）．hemato10glC abnormalities（thrombocytopenia．anemia），and  
tastedisorders（dysgeusia，drymouth）．Themostcommonseriousdrugイelatedadversereactionswere  
PuImonaryemboIismandanemia．  
6．1ClinicalTrialsExperience   

ThesafetyofZOuNZAwasevaluatedinlO7CTCLpatientsintwoslngLearmcLinicalstudiesinwhich  
86patientsreceived400mgoncedaily．   

Thedatadescribed belowref］ectexposuretoZOLLNZA400mgoncedailyinthe86patientsfora  
median number of97．5days on therapy（range2to480＋days）．Seventeen（19．8％）patients were  
exposedbeyond24weeksand8（9・3％）patientswereexposedbeyondlyear－Thepopu）ationofCTCL  
Patientsstudiedwas37to83yearsofage，47．7％femaIe，52．3％male，and81・4％white，16．3％black，  
andl．2％AsianormultトraciaI．   

BecausecJinjcaJtrjaJsareconductedunderwidelyvarylngCOnditions，adversereactionratesobserved  
inthecIinicaltriaIsofadrugcannotbedirectlycomparedtoratesintheclinicaltriaIsofanotherdrugand  
maynotref］ecttheratesobservedinpracticet  
Com〝IOIIAdye侶e尺e∂Cffo〃5   

Tablelsummarizes the frequency of CTCL patients with specific adverse events，regardless of  
CauSality・uSiワgtheNationalCancerInstitute－CommonTerminologyCriteriaforAdverseEvents（NCl－  
CTCAE，VerS10n3．0）．  
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Table 1 

Clinical or Laboratory Adverse Events Occurring in CTCL Patients 
（Jncidence≧10％ofpatients）  

ZOLIN乙A400mgonco由i吋（N＝86）   

ÅdversoEvents   AllGrado＄  Grade＄ユー5●  

n   ％   n   ％   

F∂ti！】Ue   45   52．3   3   3、5   

Dia汀hea   45   52．3   0   0．0   

N∂USea   35   40．7   3   3．5   

Dys！狩USia   24   27．9   0   0．0   

Thrombocytopenia   22   25．6   5   5．8   

Anorexia   21   24、4   2   2．3   

WbightDecreased   18   20．9   1．2   

Muscle Spasms 17   19．8   2   2．3   

A10PeCia   16   18．6   0   0．0   

DryMouth   14   16．3   0   0．0   

Blood Creatinine lncreased 14   16．3   0   0．0   

Ch‖s   14   16．3   1．2   

Vomitin！】   13   15．1   1．2   

Constjpation   13   15．1   0   0．0   

Dizziness   13   15．1   1．2   

Anemia   12   14．0   2   2，3   

DecreasedAppetite   12   14．0   1．2   

Pe「iphe帽IEdema   12．8   0   0．0   

Headache   10   11．6   0   0．0   

Pnl「itus   10   11．6   1．2   

Cough   9   10．5   0   0．0   

UpperRespiratorylnfection   9   10．5   0   0．0   

円rexia   9   10．5   1．2   

★NoGrade5eventswerereported．   

Thefrequ戸nCiesofmoreseverethrombocytopenja・anemiaLbeeレ拍mklgSand伽Cautions（5・初and  
fatjguewerelnCreaSedatdoseshigherthan400mgoncedaiJyofZOuNZA・  
SeJね〟5月d作l写○尺eacが01I5   

Themostcommonseriousadverseevents，regardlessofcausality，inthe86CTCLpatientsintwo  
Clinicalstudieswerepu］monaryembo］ismreportedin4・7％（4／86）ofpatients・SquamOuSCellcarciりOma  

repo止edin3．5％（3／86）ofpatientsand anemia reportedin2．3％（2／86）ofpatients・ThereweresIng［e  
events of cholecystitis，death（Of unknown cause），deep vein thrombosis，enterOCOCCalinfection，  
exfoliatjve dermatitis．gastrojntestina）hemorrhage，infection，10bar pneumonia，myOCardiaJinfarction，  
ischemicstroke，PeIvi－uretericobstruction，SePSis，SPtnatCOrdinjury．streptococcaIbacteremia，SynCOPe．  
T－CelIIymphoma，thrombocytopeniaanduretericobstruction．  
β由CO〃伽〟さが○〃ざ   

OftheCTCLpatientswhoreceivedthe400－mgOnCedailydose，9．3％（8／86）ofpatientsdiscontinued  
ZOuNZA due to adverse events．These adverse events．regardless of causality，included anemia，  
ang10neUrOticedema，aSthenia，Chestpain，eXfoIiativedermatitis，death，deepveinthrombosis，ischemic  
StrOke，lethargy，Pulmonaryembo［ism，andspinalcordinjury．  
80∫e〟od祈ca伽〃5   

0ftheCTCLpatientswhoreceivedthe400－mgOnCedaiLydose，10・5％（9I86）ofpatientsrequireda  
dose modification ofZOLINZAduetoadverseevents．Theseadverseeventsinc）udedincreased serum  

Creatinine，decreased appetite，hypokalemia．leukopenia，nauSea，neutrOPenia，thrombocytopenia and  
VOmiting，Themediantimetothenrstadverseeventresu）tingjndosereductionwas42days（range17to  
263days）．  
⊥∂bo帽ねJγA加○〝na〟〟e5   

LaboratoryabnormaljtieswerereportedinaJJofthe86CTCLpatientswhoreceivedthe400－mgOnCe－  
dailydose．  
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lncreasedserumgIucosewasreportedasaLaboratoryabnormalityin69％（59／86）ofCTCLpatients  
Who received the400－mg OnCe dai］y dose；Only40fthese abnormalities were severe（Grade3）・  
lncreased serum glucose was reported as an adverse eventin8．1％（7／86）ofCTCL patients who  
receivedthe400－mgOnCedaiIydose．LSeeW白mh7gSandPrecautions（5・4）］   

Transientincreasesin serum creatinine were detectedin46．5％（40／86）of CTCL patients who  
receivedthe400－mgOnCedailydose．OftheselaboratoryabnormaIities，34wereNCICTCAEGradel，5  
WereGrade2，andlwasGrade3．   

ProteinuriawasdetectedasaJaboratoryabnormality（51・4％）in380f74patientstested・Theclinical  
SlgnificanceofthisfindinglSUnknown・  
De～y血笥好○〃   

Based on reports ofdehydration as a seriousdrug－related adverseeventin clinicaItriaJs，Patients  
WereinstructedtodrinkatIeast2L／dayoffIuidsforadequatehydration・LSeeVtbmingsandPrecautions  
「5．3，5．町J  

A8レe√Se尺e∂Cfio〃5〟I〃oJトCrCLP∂〟e〝Is   

ThefrequenciesofindividuaIadverseeventsweresubstantiaJlyhigherinthenon－CTCLpopulation・  
Drug－relatedseriousadverseeventsreponedinthenon－CTCLpopulationwhichwerenotobservedin  
theCTCLpopuJationjncludedsingleeventsofbIurredvision，aSthenia－hyponatremia，tumOrhemorrhage，  
Gui”ain－Barr畠syndrome，renalfailure，urinaryretention，COugh，hemoptysis，hypertension，andvasculitis・   

7 DRUG lNTERACTlONS 

7．1Coumarin・DerivativeAnticoagulants   
ProIongation ofprothrombintime（PT）andlnternationalNormalized Ratio（lNR）were observedin  

PatientsreceivlngZOL］NZAconcomitantlywithcoumarin－derivative anticoagu［ants・Physiciansshould  
CarefuLlymonitorPTandlNRinpatientsconcurrentlyadministeredZOuNZAandcoumarinderivatives・  
7，2  0therHDAC］nhibitors   

Severethrombocytopeniaandgastrointestinalbleedinghavebeenreportedwithconcomitantuseof  
ZOuNZAandotherHDACinhibitors（e，g．，Valproicacid）．Monitorplateletcountevery2weeksforthefirst  
2months．LSeeWamingsandPrecautjons（5．7）］   

8  USEINSPECJFIC POPULATION  

8．1 Pregnancy  
Preg〃a〃CyCaねgo〝DJSee肋m血g5a〝dP作C紬〟○〝5作・卵J  
8．3 NursingMoth  

ltisnotknownwhetherthisdrugisexcretedin human milk・Becausemanydrugsareexcretedin  
humanmilkandbecauseofthepotentiaJforseriousadversereactionsinnursinginfantsfromZOLINZA，  
adecisionshouldbemadewhethertodiscontinuenursingordiscontinuethedrug，takingintoaccount  
theimportanceofthedrugtothemother・  
8．4 PodiatricUse   

ThesafetyandeqectivenessofZOuNZAinpediatricpatientshavenotbeenestabJished・  
8．5 GoriatricUse   

OfthetotalnumberofpatientswithCTCLintrials（N＝107），46percentwere65yearsofageandover，  
while15percentwere75yearsofageandover・NooveraILdifferencesinsafetyoreffectivenesswere  
observedbetweenthesesubjectsandyoungersuPjects，andotherreportedcIinicaIexperiencehasnot  
identifieddifFerencesinresponsesbetweentheelderlyandyoungerpatients，butgreatersensitivityof  
someolderindividualscannotberuledout．  

8，6 UseinPatientswithHepatic］mpalrment   
Vorinostatwas not evaluatedin patients with hepaticimpa■rment・As vorinostatis predominantLy  

eliminatedthroughmetabolism．patientswith hepaticimpairmentshould betreatedwithcaution・PSee  
C加わ∂JPわ∂Jm∂CO／ogy「丁2．胡．J  
8．7 UseinPatientswithRenallmpalrment   

Vorinostatwasnotevaluatedin patientswithrena［impa●rment・However，renalexcretiondoesnot  
playaroIeintheeliminationofvorinostat・Patientswithpre－eXistingrenalimpa．rmentshouldbetreated  
Withcaution．1SeeCljnicalPhan77aCO／ogy（12・3）・］  
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10 0VERDOSÅGE   

NospecjficinformationisavailabJeonthetreatmentofoverdosageofZOLINZA．  
lntheeventofoverdose，itisreasonabletoemp10ytheusualsupponiv早meaSureS，e．g．，remOVe  

unabsorbedmaterialfromthegastrointestinaltract．empJoyclinicalmonitoring，andinstitutesupportive  
therapy，ifrequired・ltisnotknownifvorinostatisdialyzab［e．   

11 DESCRJPT10N   

ZOuNZAcontainsvorjnostat，Whichisdescribedchemica”yasN－hydroxy－NLpheny10Ctanediamide・   
Theemplr［CalformulaisC14H2ON203．Themolecularweightis264．32andthestructuralformuIais：  

吼 H  

N 
＼oH  

O  

Vorinostatisawhitetolightorange powder・ltisvery slightly so［ubleinwater，Slightly so［ublein  
ethanoI，isopropanolandacetone，free）yso［ubleindimethylsuIfoxideandinsoIubIeinmethylenech10ride・  
lthasnochiralcentersandisnon－hygroscopic・ThedifFerentialscann■ngCalorimetryrangedfrom161．7  
（endotherm）to163・90C・ThepHofsaturatedwatersolutionsofvorjnostatdrugsubstancewas6．6．The  
PKaofvorinostatwasdeterminedtobe9．2．   

EachlOOmgZOuNZAcapsuIefororaladministrationcontainslOOmgvorinostatandthefoIIow－ng  
inactive．ngredients：microcrystalline ceFluJose，SOdium croscarmel［ose and magnesium stearate・The  
CaPSuleshe＝excipientsaretitaniumdioxide，gelatinandsodiumIaurylsulfate．   

12 CuN［CALPHARMACOLOGY   

12．1MechanismofAction   

Vorino＄tatinhibitstheenzymaticactivityofhistonedeacetyJasesHDACl，HDAC2andHDAC3（CIass  
l）andHDAC6（Classll）atnanomo［arconcentrations（lC50＜86nM）．Theseenzymescatalyzetheremova1  
0facetyrgroupsfromtheIysineresiduesofproteins，incJudinghistonesandtranscriptionfactors・lnsome  
CanCerCe”s，thereisanoverexpressionofHDACs，OranaberrantrecruitmentofHDACstooncogenic  
transcriptjonfactorscausinghypoacetyJationofcorenucJeosomalhistones．Hypoacetylationofhistonesis  
associated with a condensed chromatin structure and repression ofgene transcription．［nhibition of  
HDACactivityalrowsfbrtheaccumulationofacetyrgroupsonthehistonelysjneresiduesresultingjnan  
OPenChromatin structureandtranscriptionalactjvation．Inv〝ro，VOrinostatcausestheaccumulatjon of  
acetyJated histones andinduces ce］［cycle arrest and／Or aPOPtOSis of some transfbrmed celIs．The  
mechanismoftheantineoplastice侮ctofvorinostathasnotbeenfuHycharacterized．  
12．3 Pharmacokinotic＄  

Ab501pぬ〝   
Thepharmacokineticsofvorinostatwereevaluatedin23patientswithrelapsedorrefractoryadvanced  

CanCer・A代eroraladministrationofaslngle400－mgdoseofvorinostatwithahigh－fatmeaJTthemean±  
Standarddevjationareaunderthecurve（AUC）andpeakserumconcentration（Cmax）andthemedian  
（range）timeto max］mum COnCentration（Tm。X）were5．5±1．8pM●hr，1．2土0．62L）M and4（2－10）hours，  
respectiveJy．  

lnthefastedstate，OraJadministrationofaslngIe400－mgdoseofvorinostatresultedinameanAUC  
and Cmax and median Tm。X Of4．2土1．9HM●hr andl．2±0．35pM andl．5（0．5－10）hours，reSPeCtively．  
Therefore，Oraladmjnistration ofvorinostatwith a high－fatmeaF resultedin anincrease（33％）inthe  
extentofabsorptionandamodestdecreaseintherateofabsorption（Tmaxdelayed2・5hours）compared  
tothefastedstate・However．thesesma”effectsarenotexpectedtobecljnjcallymeanIngfuJ．】ncIlnica［  
trialsofpatientswithCTCL．vorinostatwastakenwithfood．   

Atsteadystateinthefed－State，OraladministrationofmuItiple400，m9dosesofvorinostatresultedina  
mean AUC and Cmax and a medjan Tmax of6．0±2．OHM・hr．1．2±0．53いM and 4（0．5－14）hours，  
respectively，  
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β由一血〟〟○〃   

Vorinostatisapproximately71％boundtohumanp［asmaproteinsovertherangeofconcentrationsof  
O．5to50日g／mL．  
〟eねbo飴Jn   

The maJOrPathwaysofvorinostatmetaboLisminvoIveglucuronidation and hydrolys．sfoIlowed by  
β－OXidation，Human serumleveIs of two metabolites，0－glucuronide of vorinostat and4－anilino－  
4－OXObutanoic acid were measured．Both metabolites are pharmaco10glCallylnaCtive．Compared to  
vorinostat，themeansteadystateserumexposuresinhumansoftheO－glucuronideofvorinostatand  
4－aniIino－4－OXObutanoicacidwere4－foldand13－foLdhigher，reSPeCtively・  

lnvkrostudiesus．nghuman［ivermicrosomesindicateneg］igiblebiotransformationbycytochromes  
P450（CYP）．  

Ercreが○〝   

VorinostatiseliminatedpredominantlythroughmetabolismwithIessthanl％ofthedoserecovered  
asunchangeddrug■nurine，indicatingthatrenalexcretiondoesnotplayaroleintheeliminationof  
vorinostat．Themeanurinaryrecoveryoftwopharmacolog■Ca［1yinactivemetaboIitesatsteadystatewas  
16士5．8％ofvorinostatdose asthe O－glucuronide ofvorinostat．and36±8・6％ofvorinostatdose as  
4－anilino－4－OXObutanoicacjd．Totalurinary recoveryofvorinostatandthesetwo metaboJitesaveraged  
52土13・3％ofvorinostatdose・Themeanterminalhalf－1ife（t％）wヲS～2・Ohoursforbothvorinostatandthe  
O－g［ucuronidemetabolite，Whilethatofthe4－ani［ino－4－OXObutano■CaCidmetabolitewasllhours・  
軸ec由JPop〟ねが○〃5   

Baseduponanexp10ratOryanaIys■SOflimiteddata，gender7raCeandagedonotappeartohave  
mean－ngfu［efFectsonthepharmacokineticsofvorinostat・  
Pedf∂眈   

Vorinostatwasnotevaluatedinpatients＜18yearsofage・  
〃epaI／C／〃5U所c／e〃Cγ   

Vorinostatwasnotevaluatedinpatientswithhepaticimpairment・LSeeUseInSpecincPopulations  
r8．卵．J  
尺即∂JJ〃S〟伽由〃q／   

Vorinostatwas notevaluatedin patientswith renalimpaIrment・However，renalexcretiondoesnot  
pIayaroleintheeliminationofvorinostat・LSeeUse／〃SpecincPopuIations（8，7）・］  
PJla〝打∂COたゎe〟ce触cIsofvo血05fafw肋○肋erage〃b   

VorinostatisnotaninhibitorofCYPdrugmetaboIiz－ngenZymeSinhumanlivermicrosomesatsteady  
statecmaxofthe400mgdose（Cmaxofl．2LJMvsIC500f＞75LJM）・Geneexpressionstudiesinhuman  
hepatocytesdetectedsomepotentia［forsuppressionofCYP2C9andCYP3A4activitiesbyvo血OStatat  
concentrationshigher（≧10LJM）thanpharmacologicallyrelevant・Thus，VOrinostatisnotexpectedtoaffect  
the pharmacokinetics ofother agents・As vorinostatis not eliminated via the CYP pathways・itis  
anticIPatedthatvorinostatwi”notbesubjecttodrug－druginteractionswhenco－administeredwithdrugs  
thatareknownCYPinhibitorsorinducers．However，nOformaLclinicalstudieshavebeenconductedto  
evaluatedruginteractionswithvorinostat・   

13 NONCLlNlCAL TOXlCOLOGY 

13．1Carcinogenesis，Mutagenesis，lmpairmentofFer（i］ity   
Carcinogenicitystudieshave 

． 

chromosomalaberrationsInVHroinChinesehamsterovary（CHO）ce”sandincreasedtheincidenceof  
micro－nuCIeatederythrocyteswhenadministeredtomice（MouseMicronucleusAssay）・   

Eqectsonthefemalereproductivesystemwereidentifiedintheoralfertilitystudywhenfemaleswere  
dosedfor14dayspnortomatingthroughgestationa［day7・Dosesof15，50and150mg／kg／daytorats  
resultedinapproximateexposuresofO・15，0・36andO・70timestheexpectedcIinicalexposurebasedon  
AUC．Dose dependentincreasesin corporalutea were noted at≧15mg／kg／day，Which resultedin  
increasedperi－impIantationIosseswerenotedat≧50mg／kg／day・At150mg／kg／dayltherewereincreases  
intheincidencesofdeadfetusesandinresorptions．   

NoeffectsonreproductiveperformancewereobservedinmaIeratsdosed（20，50，150mg／kg／day；  
approximateexposuresofO・15．0・36andO，70timesthe？XPeCtedcIinicaIexposurebasedonAUC），for  
70dayspriortomatingwithuntreatedfemaIes・LSeetMmlngSandPrecautions（5，鋸  

7   



14 CLlNlCAL STUDlES 

C〝ね〝eO‘J5トce〟⊥仰わ○〝ほ   

rntwoopen－1abelcJinicalstudies，Patientswith refractoryCTCLhavebeen evaluatedto determine  
theirresponseratetooralZOuNZA．0nestudywasaslngle－armCIinicalstudyandtheotherassessed  
SeVeraIdosing regrmens．［n bothstudies，Patientsweretreateduntildiseaseprogressionorinto［erabJe  
toxicity．  
さ山中†  

ln an open－label，SJngle－arm，mufticenternon－randomized study，74patientswith advanced CTCL  
WeretreatedwithZOLINZAatadoseof400mgoncedaiLy．Thepnmaryendpointwasresponserateto  
OralZOLINZAinthetreatmentofskindiseaseinpatientswithadvancedCTCL（Stage”Bandhigher）  
Who had progressive，PerSistent，OrreCurrentdiseaseon orfo‖owingtwosystemictherapies．Enrolred  
Patjents shouLd have received，beenintolerant to or not a candidate for bexarotene．Extent of skin  
diseasewasquantitativelyassessed byinvestigatorsusing a modified SeverityWeightedAssessment  
Tool（SWAT）．Theinvestigatormeasuredthepercentagetotalbodysurfacearea（％TBSA）invoIvement  
SeParateIyforpatches，PJaques，andtumorswithin12bodyreg10nSuSlngthepatient’spalmasa“ruler”．  
Thetotal％TBSAforeachlesiontypewasmultipriedbyaseverityweightingfactor（1＝PatCh，2＝P［aque  
and4＝tumOr）and summed toderivethe SWATscore．Efficacywas measured aseithera Comp［ete  
ClinicalResponse（CCR）defined as no evidenceofdisease，OrPartialResponse（PR）defined as a  
≧50％decreaseinSWATskinassessmentscorecomparedtobase［ine．BothCCRand PRhadtobe  
maintainedforatIeast4weeks．   

SecondaryefRcacyendpointsincludedresponseduration，timetoprogression，andtimetooPjective  
reSPOnSe．   

Thepopulationhadbeenexposedtoamedianofthreepriortherapies（rangelto12）．   
Tab］e2summarizesthedemographicanddiseasecharacteristicsoftheStudylpopulation．  

Table2  

Base［inePatientCharacteristics  

（AllPatientsAsTreated）  

Vorinostat   
Cha帽deristics   （N＝74）   

Ag01yearI  
Mean（SD）   61．2（11．3）   

Medねn（Range）   60．0（39．0，83．0）   

Gendor，n（％I  
Male  38（51．4％）  

Female  36（48．6％）   

CTCLsbgo，n（％I  
lB  11（14．9％）  

llA  2（2．7％）   

IIB   19（25．7％）   

‖   22（29．7％）   

lVA  16（21．6％）  

lVB  4（5．4％）   

Racia10rigin，nl％I  
Asian  1（1．4％）  

Black  11（14．9％）   

Other  1（1．4％）  

肌仙鴨  61（82．4％）   

Tirnefromlnitia［CTCLDiagno＄i＄Iyear）  

Median（Range）   2．6（0．0，27．3）   

ClinicalCharactoristjcs  
Numberofpriorsystemictreatments，rnedian（range）   3．0（1．0，12．0）  

TheoveraJ10bjectiveresponseratewas29．7％（22I74，95％C＝19．7to41．5％］）inalJpatientstreated  
With ZOLINZA．In patients with Stage HB and higherCTCL，the overal［oPjective response rate was  
29．5％（18／61）．0nepatientwithStage‖BCTCLachievedaCCR．Mediantimestoresponsewere55and  
56days（range28to171days），reSPeCtiveJyintheoverallpopuJationandinpatientswithStagelJBand  
higherCTCL・However，inrarecasesittookupto6monthsforpatientstoachieveanoPjectiveresponse  
toZOuNZA．  
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Themedianresponsedurationwasnotreachedsincethemajorityofresponsescontinuedatthetime  
ofanalysis，butwasestimatedtoexceed6monthsforboththeoverallpopulationandinpatientswith  
StagellBandhigherCTCLWhenendofresponsewasdefinedasa50％increaseinSWATscorefrom  
the nadir，the estimated median response duration was168days and the median time to tumor  
progression was 202 days. 

Usinga25％increaseinSWATscorefromthenadirascriterionfortumorprogression・theestimated  
mediantime－tO－PrOgreSSionwas148daysfortheoveralIpopulationand169daysinthe61patientswith  
StagellBandhigherCTCL・   

Response to any previous systemic therapy does not appear’to be predictive of response to  
ZOLrNZA．  

S山‘少2  

lnanopen－label，nOn－randomizedstudy，ZOLINZAwasevaluatedtodeterminetheresponseratefor  
patientswithCTCLwhowererefractoryorinto）eranttoatleastonetreatment・lnthisstudy，33patients  
were ass■gned to one of3cohorts：Cohortl，400mg once dai］y；Cohort2・300mg twice daiJy3  
days／week：OrCohort3，300mgtwicedailyfor14daysfo”owedbya7－dayrest（induction）・［nCohort3－if  
atJeastapartialresponsewasnotobservedthenpatientsweredosedwjthamaintenancereg．menof  
200mgtwicedai［y．Thepr■maryefRcacyendpoint．objectiveresponse，WaSmeaSuredbythe7－POint  
Physician’sG［oba［Assessment（PGA）scale・TheinvestigatorヲSSe〒Sedimprovementorworseningin  
overa”disease compared to baseJine based on overa”clin暮Cal－mPreSS－On・［ndex and non－index  
cutaneouslesionsaswe”ascutaneoustumors，lymphnodesanda”otherdiseasemanifestationswere  
aIsoassessedandincludedintheovera”clinicalimpression．CCRrequiredlOO％clear［ngOfal［findings，  
andPRrequiredatIeast50％jmprovementindiseasefindings・   

Themedianagewas67・Oyears（range26・Oto82・0）・Fifty－fivepercentofpatientsweremale，and  
45％ofpatientswerefemale・FifteenpercentofpatientshadStagelA・［B・Or＝ACTCLand85％of  
patientshadStagellB，‖，lVA，OrlVBCTCL・Themediannumberofpnorsystemictherapieswas4  
（「angeO．Otoll・0）t  

lna”patientstreated，theoりjectiveresponsewas24・2％（8I33）intheovera”population，25％（7I28）in  
patientswithStagel旧Orhigherdiseaseand36・4％（4／11）inpatientswithSezarysyndrome・Theoverall  
responserateswere30・8％．9・1％and33・3％inCohort17Cohort2andCoho止3・reSPeCtively・The  
300mgtwicedai［yreg［menhadhighertoxicitywithnoadditionalclinicaLbenefitoverthe400mgonce  
dailyregmen・NoCCRwasobserved・   

Amongthe8patientswhorespondedtostudytreatment，themediantimetoresponsewas83・5days  
（range25to153days）．ThemedianresponsedurationwaslO6days（range66to136days）・Medjan  
timetoprogressionwas211，5days（range94to255days）・   

15 REFERENCES  

l．N10SH Alert：Preventing occupationalexposures to antineop［astic and other hazardous drugsin   
healthcaresettings・2004・∪・S・DepartmentofHeaLthandHumanServices，PublicHealthService・   
CentersforDisease Controland Prevention．NationaHnstituteforOccupationalSafety and Health，   
DHHS（NtOSH）PublicationNo・2004－165・  

2．0SHATechnicalManual，TEDl－0．15A，SectionVl：Chapter2．Control】ingOccupationa［Exposureto   
HazardousDrugs・OSHA．1999・http  

3．NIH【2002］．1999recommendationsforthe safe handIing ofcytotoxicdrugs・U・S・Depa什mentof   
HealthandHumanServices，PublicHealthService．NationallnstitutesofHealth，NIHPublicationNo・  
92－2621．  

4．AmericanSocietyofHealth－SystemPharmacistsT（2006）ASHPGuide［inesonHandlingHazardous   
Drugs．  

5・Polovich，M・，White・J・M・・＆Ke‖eher・L・○・（eds・）2005・Chemotherapy 
． 
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16 HOWSUPPLIEDISTORAGEANDHANDuNG   

ZOLINZAcapsu［es，100mg，areWhite，OPaqUehardgelatincapsuleswith“568”over“100mg”printed  
Withintheradia＝）arinbIackinkonthecapsulebody．TheyaresuppIiedasfo‖ows：  

NDCOOO6－0568－40．   

Eachbottlecontains120capsuJes．  
Storage and Handling 

Storeat20－250c（68－77OF），eXCurSionsperm岨edbetween15－300C（59－860F）．【SeeUSPContro＝ed  
RoomTemperature．］   

Procedures for proper handling and disposa10fanticancer drugs should be considered．SeveraI  
guidelines on this suPject have been published．1‾5Thereis no generalagreementthat aIIofthe  
PrOCeduresrecommendedintheguide］inesarenecessaryorappropriate．   

ZOuNZA（VOrinostat）capsu［esshould notbeopened orcrushed．Directcontactofthe powderin  
ZOuNZAcapsuleswiththeskinormucousmembranesshouLdbeavoided．1fsuchcontactoccurs，WaSh  
thoroughlyas outJinedinthe references．Personnelshould avoid exposuretocrushed and／orbroken  
CaPSu）esLieeNonc伽jtaITbxicok）gy（13．1n．   

17 PAT［ENTCOUNSELINGJNFORMAT10N  

JSee托）月功即和VedPaf由〃‖＿a上Ie伽g「け？〃   

1丁．11nstructions   

Patients shouJd beinstructed to drinkatleast2L／day offlujd to prevent dehydration and shourd  
PrOmPtlyreportexcessivevomitingordiarrheatotheirphysician．Patientsshouldbeinstructedaboutthe  
S］gnSOfdeep vein thrombosisand should consuIttheirphysicjan shou］d any evidenceofdeepvein  
thrombosis deve10P．Patients receiving ZOLJNZA shou［d seekimmediate medica］attentionifunusua］  
bleedingoccurs・ZOLINZAcapsulesshouldnotbeopenedorcrushed．   

Patientsshouldbeinstructedtoreadthepatientinsertcarefu”y，  

Manufacturedfor：  

MERCK＆CO．，lNC．，WhitehouseStation，NJO8889，USA   

Manufacturedby：  
Patheon，rnC．  
Mississauga，Ontario，CanadaL5N7K9   

PrjntedinUSA  

9762600   

U．S．PatentNos．RE38，506E，6，087，367   

17・2 FDA－ApprovedPatientLabeling   

lTrademarkofMERCK＆CO・．■nc・，WhitehouseStation，NewJerseyO8889USA  
COPYRIGHT◎2006MERCK＆CO．．Inc．  
A‖rightsreserved  
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Hetabolislnand【limil柑tion  
Nometaboliteso＝elbivudineweredctectedfoILowingadrninistrationof（14Cl－teIbivudineinhumansL  
Telbivudineisnotasubstrate．ormhibitorofthe叫OChromeP450（CYP450）enzymesystem（See  
CuNICALPHARMACOLOGY，DrughlteraCtiDnS）．  

AfterreachIngthepeakconccntration．pIasmaconcentrationsofIerbivudinedecIinedinabi－eXPOnential  
mannerwlthaterrninaFelirninationhalf－Iife（Tl／2）of40－49hours．TeEbivudineiseEiminatedprImariIyby  
urFnaryeXCrelionofunchangeddrug，TherenalcIearanceofteFbivudineapproachesnormalg10merUIar  
fir（ralionratesuggestmgthatpassivedEffusionisthemainmechanisrnofexcretion，Approximately42％  
Ofthedoseisrecoveredintheurineover7daysfo”owingasingle600mgoraldoscofteJbivudine．  
BecauserenalexcretionislhepredominantrouteofeLimination，Patientswithmoderatetosevererena［  
dysfunctionandthoseundeTgOinghernodialysisrequireadoseintervaladjustment（SeeDOSAGEAND  
ADMIMSTRAT10N）．  

CardiacSa†叫  
Inaninvjh’OhERGmodel，telbivudinewasnegativeatconcentrationsuptolO，000トM，lnathorough  
OTcpro10ngatIOnCHnicalstudyinhealthysubiects，teIbivudinehadnoeffectonQTintervalsorother  
electrocardiQgraPhicparametersafterrnultipledai［ydosesupt81800mg．  

SleCialP叩ulalio帽  
GelIder：Therearenosignificantgender－relateddifferencesinteIbivudinepharmacokinetics．  

Race：TherearenosigniflCantraCe－rCIatedd椚erencesintetbivudinepharmacokinetics・  

Pediadic＄andGe（iakics：Pharmacokjnelicstudieshavenotbeencon血CtedinchiIdrenorelderly  
SUbiects．  
伽〟さJ〟叩さl〝汀即I  

Single－dosephamacokincticsoftc［bivudinehavebeenevaIuatedinpatients（W附10UtChronichepa輔sB）  
Withvariousdegreesofrenalimpairment（asasscssedbycrcatinineclearance）．Basedontheresults  
ShowninTablel，adjustmentofthedoseinteTVatforTYZEKAisrecorTlmendedInPatienlswuhcreatト  
nlneClearanceof＜50TnLJmin（SeeDOSAGEANDADMINISTRAT10N）．  

Tablel．Phama川ki㈹liGP即川eterStme訓±SD）01†elbiYudinモ  
細別叫恒tswiIhVari仙SDeg柁eSO川即aIFun81ion  

RenalFunctiontCreatinineCle祈a哺einmUmin）  

【SRD／  

Hormall＞80）Mild（50・叫 Mod閑tet弥4g）S即eretく3け1日emodialYミis  

lれ坤  In＝8）  （n＝8I  （恒もI  tn式）  

印Omg   机Omg  400mg  2帥mp   200mg  

TYZEKATM  
川場ivudine）Tablets  

RIO叫   

PleSC仙nglntormati州  

W〃川tNGS  
LacticacidDSisandseverehepatom印alYYithsteatDSis，irICIL［dingl油Icases，hvebeer）rt！l）Orled  
Withtheus＝t仙Cleo5ideanalqguesaIoneo＝ncombi胴伽nwitha仙etrovねIs，  

S帥e柁aC山地e迫8e鵬tio帽ローhepati鮎‖削山路川叩仙川叩l弛咄川血吊Ⅷ柁鵬細別tinued卸ti－  
hepalitisB廿IeraPY，ir）CItIdinglYZEKATNttelbhJdi叫．HepaticfunctiorLShouldhmonitored  
WithbhclinicalaTtd］abrabrybIIDW・叩Ioratleast！eYeralml）ntbshp3tientsvbt）disconlinue3nti・  
h印a脆8廿脚叩y．m叩即叩而鵬ノ闇M叩tionoIa鵬■叩曲浦伽呵耶呵座Wa洞血d・一触eW〟川INGS・）  

D亡SC剛PT相聞  
TYZEKATMisthetradenamefortelbivudinelaSynthelicthymidine 

． 

melhy”etrahydTOfuran－2－yI）－5－methyl－1日－Pynrnldine－2，4－dione，Orl一（2－deoxyサLribofuranosy［）－5－  
mcthyluraciI，Telbivudineistheunmodnedβ－Lenantiomerofthenatura”yoccumngnucJeoside，thymidine・  
ltsmolecularformulajsC†OH14N205，Whichcorrespondstoamolecularweightof242．23．Te－bivudine  
hasthefo）lowingstructuraLformula：  

ヾ．／・、  
I  ノー＼．／  

一一 打                       ．／、 ＼  
－－▲∴   

TerblVudlneisawhnetos‖9htLyyel10Wishpowder．Telbivudineisspannglyso［ubEeinwateT（＞20mg／mL），  
a【dveryslig仙yso山blei【abso山一eethanol叩．7mg／mL）a【dn－0血【0＝0▲1mq／mL）・  

TYZEKATN（telbivudiTle）fiIm－COatedtabletsareava‖ablefororaladrnlnistrat10nin600mgst「ength・  
TYZEKA600mgfilm－COatedtabletscontainthefoI10Winginactiveingredients：CO”oida［silicondioxide，  
nagnesiumstearate，microcrysta”inece仙10Se，POVidone．andsodiumstarchglyco［ate．ThetabLet  
CDatingcontalnStitaniumdioxide．p叫ethyLenegLycol，talcandhyprome”ose・  

MICRO810LOGY  
Me亡hanism【l＝kIio爪  
TeIbivudinelSaSyntheticthymidinenucLeosideanaIoguew仙activityagainstHBVDNApolymerase・  
LtisphosphoTyIatedbyce”ularkinasestotheaclivefriphosphateform，Whichhasanintrace”u［ar  
haIf－1ifeof14hours．Telbivudine5’－triphosphateinhi抽SH8VDNApolymerase（reveTSetranSCriptase）  
bycompetingwiththenaturalsubstrate，thyrnidine5’－triphosphate・lncorporationofteIbivudine  
5，一triphosphateintoviraIDNAcausesDNAchaintermination，reSUItingininhibitionofHBVreplication，  
TelbivudineisaninhibitorofbothH8Vfirststrand（EC50Value＝1．3±1．6トLM）andsecondstrand  
Synthesis（EC50Value：0．2±0．2l⊥M）．Telbivudine5’－triphosphateatconcentrationsuptolOOI⊥M  
didnotinhibithumancenularDNApolymerasescL，β．Or7．Noappreciablemitochondrialtoxicitywas  
ObservedinHepG2celIstreatedwlthtelbivudinealconcentrationsuptolOp，M・  

血tivi帽一人ctiY叫  

TheantivjTalactivityoftelbivudinewasassessedintheHBV－eXPreSSinghurnanhepatornacellLine  
2．2＿15，aSWeIFasinprimaryduckhepatocytesinfectedwithduckhepatitisBvirus・Theconcentration  
Oftelbivudinethateffectivclyinhibited50％ofvira＝）NAsynthesis（EC50）inbothsystemswasapproxiT  
mateIyO．2FiM．Theanti一日BVactiv吋Oftelbivudinewasadditivewithadefovirince‖cu仙re，andwas  
notantagonizedbytheHIVNRTIsdidanosineandstavudine TelbivudineisnotactiveagajnstHIVTl  
（EC50Value＞100p・M）andwasnotant甲Onistictotheanti－HIVactivityofabacavir，didanosine▼erntri‾  
C血bine，Iarn付udne，StaVudine．tenofovEr，OrZidovudine．  

ResistanGe  
hanas－treatedanalysisofthePhase”1g10balregistrationtrial（007GLOBEstudy）．59％（252／430）of  
lreatrnent－naTveHBeAg－POS柚veand89％（202J227）oftreatment－na了veHBeAg－negativepatlentSreCeiv－  
ingteIbrvudLne600mgoncedailyachievednondetectableserumHBVDNAIevels（＜300copies／mL）by  
Week52．  

AtWeek52，145／430（34％）and19／227（8％）ofH8eAg－POSitiveandHBcAg－negativetelbivudinerecip－  
1entS．reSPeCtively．hadevaluableHBVDNA（≧1，000copies／mL）．GenotypicanalysisdeIectedoneormore  
amLnOaCidsubst如tionsassociatedwithviro10glCfai［ure（rtM204l．rtL801JV．rtA181T，nL180M，nL229WN）  
in490flO3日BeAg－POSitiveand120f12H8eAg－negativepatientswithamplifiableHBVDNAand≧16  
weeksoftreatrTIent．ThertM2041substitutionwaslhemostfrequeTltmUtatlOnandwasassociatedw仙  
viroJogicrebound（≧110glOincreaseabovenadir）in34of46patLentSW江hthismutation．  

Cross・Rl≡Sista¶Ce  

Cross－reSistancehasbeenobservedamon9日BVnuclecsideana［ogues．lncelトbasedassays，IamivudIne－  
resistantHBVstrainscontaInIn9eitherthe「tM204EmutatIOnOrther（L180M／TIM204Vdoublemutation  
had≧1．000－foLdreducedsusceptibilitytotelbivudine．TelbivudinerelainedwiId－tyPePhenotypicactivity  
（1・2rfoIdreduction）ag？instthelamivudineresistance‾aSSOCiatedsubstitutionnM204Va10ne・Theeffト  
CaCyOftclbNudinea9alnStH8VharboringthertM204VrTIUtationhasnotbeenestabEishedinclirTicaJ  
trLaIs．HBVencodingtheadefovirresistance－aSSOCiatedsubstitutFOnrtA181Vshowed3－tO5－foldreduced  
SUSCePtibi町tolelbivudineLnCelLcu［ture．HBVencodingtheadefovirresistance－aSSOCialedsubstitu－  
tlOn止N236TremainedsusceptibLetote［bivudine．  

CuNICALPHARMACOLOGY  
Phamacokineticsin両州ts  
Thesingle－andmuttipLe，dosepharmacokineticsoftelbivudLneWereeVa［uatedjnheaJthysubjectsandin  
PatientswlthchronrchepatitisB．TelbivudinepharmacokineticsaresimiLarbetlNeenbothpopuIat10nS・  

Absorptionand8ioaYa軸bil呵  
FoLLowingoraLadministratIOnOflelbivudine600mgorlCe－dailyinheanhysubjects（n＝12）．steadystate  
peakplasmaconcentTation（Cm．，）was3．69±1．25lLg／mL（mean±SD）whichoccurredbetweenland  
4hours（median2hours），AUCwas26l±7・2pg・h／mL（mean±SD），andtroughplasmチCOnCent「a－  
tions（Ct，。。gh）wereapproximatelyO・2－0・3LLg／mL・Steadystatewasachievedafterapproxlmalely5to  
7daysofonce－dailyadminLStratJOnWFth－1，5－foldaccumulatiDn，SUggeStinganeffectjvehalf－1ifeof  
－15hours．  

EttecIso＝：80donOralAbs叩tion  
Telbivudmeabsorptionandexposurewereunaffectedwhenasingle600－mgdosewasadminlSteredw仙a  
high－fatト55g），high－Calorieト950kcal）meaしTYZEKATN（telbivudine）maybetakenwLthorwithoutfood  

Dislriblltiロn  

／nvI（robindingoftelbivudmelohumanpLasmaprote汀ISis10W（3・3％）・Afteroraldoshlg．theestimated  
apparentvolumeofdistrlbut10nisinexcesso＝otalbodywater，SuggCStingthatteFbivudineiswidely  
distributedintotissues．Te‖〕ivudinewasequaLrypartitlOnedbetweenplasmaandbloodceHs  

Cmallpg佃L） 3．4±0．9   3．2±0．9  2．8±1．3  1．6±0，8   2・1±0・9  

AUCo＿l肝  
l帽・h小¶L）  28．5±9．6  32．5±10．1  36・0±13・2   32▲5±13・2  67・4±36■9  

CLR【舶L仙叫  7．6±2．9   5．0±1．2  26±1▲2  0・7±0・4  

触朋Jルノ叩さ鵬d佃〟即飴抑仙川○胸仲∫  
Hemodia［ysis（UPtO4hours）reducessystemictdbivudineexposurebyapproximately23％・FoIEowing  
doseintervaladjustmentforcreatinineclearance（SeeDOSAGEANDADMIMSTRAT旧N），nOadditional  
dosemodificatLOn短necessaryduringroutinehemodiaIysis．TYZEKAshouldbeadministeredafter  
hemodialysis．  

〃印∂血J叩即仰即I  
ThepharTT］aCOkineticsofteIbivudinefollowingaslngle600－rngdosehavebeenstudiedinpatients  
（WithoutchronichepatitisB）withvariousdegreesofhepaticimpairmentLTherewerenochangesin  
teIbivudinephamacokneticsinhepatica”ylmPairedsubiectscompaTedtounimpairedsubjects・Resuks  
OfthesestudiesindicatethatnodosageadjustmentisnecessaTyfDrPatientswithhepalicimpaIrment  
加ugl巾te帽C仙川S  
TeFbivudneisexcreledrnainlybypassivediffusionsothepotentialforinteractionsbetweenteIbivudine  
andotherdrugseliminatedbyrenalexcret10nislow．However，becauseteIbivudineiseIiminatedpTinar－  
iIybyrenalexcretion．coTadrninistrat10nOfte．bivudinewi（hdru9Sthatalterrenalfunctionnayalter  
Plasmaconcentratio【SO†telbivudjne．  

D「Ug－druginteractionstudiesshowthatlamivudine，adefovirdipivo勅CyCIosporineandpegylated  
inte而ronTaLfa2adonotarterteJbivudinepharmacokinetics，lnaddition，telbivudinedoesnotahrthe  
PharmacokinelicsofIamivudine．adefovirdipivoxiI．orcyc10SPOrine．NodefinhiveconcIusioncouFdbe  
drawnregardingtheeffectsofteIbivudineonthepharmacokineticsofpegyLatedinterferon－alfa2adue  
tothehighinler－individuaIvariabi［ityofpegylatedinterferon，a”a2aconcentrations・  

Atconcentralionsupto12tlmeSlhatinhumans，tetbivudinedidnolinhibitinvjtrometabolismmedi－  
atedbyanyofthefo”owinghumanhepaticrnicrosomaIcytochromeP450（CYP）isoenzymeskr［OWn  
tobeinvoIvedEnhumanmedicinalproduclmetaboLism：1A2，2C9，2C19，2D26，2El，and3A4．8asedon  
theaboveresu［tsandtheknowneFiminationpalhwayoflelbivudine．thepotentialforCYP450－mediated  
l【teraCtJOnSinvoFvingterbivudinewithothermedicinaIproductsisIow．  

1日DICAT1011SAHDUSAG【  
TYZEKATN（teLbivudjne）isindicatedf8rlhetreatrnentofchronichepatitisBinadurEpalientswithevi－  
denceofviraIreplicationandeitherevidenceofpersistenteIevationsinserurnaminotransferases  
（ALTorAST）orhistoFogicaIlyactivediseaseL  

Thisindicationisbasedonviro10gic，SerOLogic．biochemicalandhisto10gicrt2SPOnSeSa托eroneyearof  
trealmentinnucleoside－trealment，naYveadurtpatientswithHBeAg－POSitIVeandHBeAg－negativechronic  
hepatitisBwithcompensatedliverdisease（SeeDescriptionofCLinicalStudies）・  

DeミCriptionotC棚田IStudies  
＾duIIs：Thesafetyandefficacyoftetbivudinewereevalua†edinaninternalionalactive－COntrO11ed，Clini－  
Calstudyofl．367patienlswithchronichepatitisB．ca”cdtheOO7GLOBEsIudyLAJIsubjectswere  
16yearsofageorolder，W仙Chronichepatitis8，eVidenceofHBVinfectionwithvira暮replication  
（HBsAg－POSitive．HBeAg－POSitFVeOrHBeAg一口egative，HBVDNAdetectablebyaPCRassay），andele－  
VatedALTlevels≧1，3timeslheupperlimitofnorrTlal（ULN），andchronicinfLammationon［iverbiopsy  
COmPatibIewithchronicviralhepa柚s．  
TheWeek52resultsoftheOO7GLOBEstudyaresummarizedbeJow．  
釧血れ叫脚伽一タ加ね抽血■肋仇叫叩暇血日加山地闇甜TheOO7GLOBEstudyisaPhase＝  
randomized，double－b”nd，muLtInationalstudyoftelbivudine600mgPOoncedaiIycomparedto  
lamivudinelOOmgoncedalJyforatreatrnentperiodofuptolO4weeksinl，367nucleoside－narVe  
ChronIChepatltisBHBeAg－POS柚veandH8eAg－negativepatientsLTheprimarydataana霊ysLSWaSCOnr  
ductedafteTallsubjectshadreachedWeek52，  
tme＾glOSiNreSubiecb：Themeanageofsubjectswas32years，74％weremaFe，82％wereAsian，  
12％wereCaucasian．and6％hadpreviouslyreceNedaEfa－interferDntherapy．Atbaseline．subjectshad  
ameanKnode［1Necroinf［ammatoryScore≧7こmeanSertJmHBVDNAasrneasuredbyRocheCOBAS  
ArnpIicor㊥PCRassaywas9．51log10COPies／rTIL；andmeanserumALTwas1461U／L・Pre－andpost一  
Iiverbiopsysampleswereadequatefor86％ofsubjects一   



TYZEKATNttelbivLldine）TabIet！  

相即卯喝劇場蝕」如血ごThemeanageofs】bjectswas43years．77％weremale，65％wereAsian．  
23％wereCaucasian，andll％hadprevious［yrecehledalfa－inteT†erontherapy．Albaseline，SUbjects  

COnCOmitanttreatrnenlwiththeseorotheragentsassociatedw仙myDPathyshouldweighcarefuIlythe  
POtentialbenefnsandnsksandshouldmon血rpatientsfo†anySignsDTSyTnPtDmSDfunexplained   




