
SCIENTIFICDISCUSSION  

I Introduction   

ThepathophysiologyofType2diabetesme＝tus（T2DM）ischaracterisedbydeficientinsulinactivity  
arisingfナomdecreasedinsulinsecretionsecondarytobetacellfailure，and／orcompromisedinsulin  
actioninperipheraItargettissues（insulinresistance）・Thisabnormalmetabolicstateisexacerbatedby  
excesshepaticglucoseproductionandalteredmetabolismofproteinsandlipids，Whichalongwith  
hyperglycaemia，COntributetomicrovascularandmacrovascularcomplications・  
T2DMaccountsfbrapproximately85％to95％ofdiabetescasesindevelopedreglOnSlikethe  
EuropeanUnion・AgeandweightareestablishedriskfactorsforT2DM・Them年iorityofpatients  

withT2DMareoverweightorobese・Dietmodincationandexerciseisthefirstlineoftreatmentfbr  
T2DM．PhamlaCOlogicinterventionwithoneoralantidiabeticdrug（OAD）isusuallythenextstepin  
treatment．A魚er3to9yearsofOADmonotherapy，PatientstyPicallyrequireanadditional  
intervention．Therecommendedfirstlinetreatmentismetfbrmin，Whichrestrainshepaticglucose  
productionanddecreasesperipheralinsulinresistance・Sulphonylureas，Whichareinsulin  
secretagogues，maybeusedasanalternativetopatientsintoleranttometfbrmin，OraSanadditionto  
metfbrmin．Othersecondlineoraltreatmentalternativesincludealpha－glucosidaseinhibitors，  
meglitinidesandthiazolidinediones・Althoughbeingefficientinattenuatinghyperglycaemia，allof  
thesetreatmentaltemativeshavemoreorlessserioussideefftctsandthereisaneedfordevelopment  
ofefncientdrugSwithoutmetabolicorothersidee舵cts・   

Vildagliptinbelongstoanewclassoforalanti－diabeticdrugsandisaselectiveandreversible  
inhibitorofDipeptidylpeptidase4（DPP－4），theenzymewhichinactivatestheincretinhormones，  
glucagon－1ikepeptide－1（GLP－1），andglucose－dependentinsulinotropic 

． 

Thetherapeuticindicationgrantedis：Treatmentoftype2diabetesmellitusasdualoraltherapyin  
combinationwith   

● metforrnin，inpatientswithinsufficientglycaemiccontroldespitemaximaltolerateddoseof  
monotherapywithmetfbrmin，   

● aSulphonylurea，inpatientswithinsufncientglycaemiccontroldespitemaximaltolerateddose  
ofasulphonylureaandfbrwhommetfbrminisinapproprlateduetocontraindicationsor  
intolerance，   

● athiazolidinedione，inpatientswithinsufficientglycaemiccontrolandfbrwhomtheuseofa  
thiazolidinedioneisapproprlate．   

Therecommendeddoseis100mgdailyadministeredeitheroncedailyordividedintotwodosesof50  
mgglVeninthemornlngandevenlng，eXCePtfbrthecombinedusewithasulphonylurea，Wherethe  
recommendeddoseis50mgglVeninthemomlng・   

2 （）ualityaspects   

Introduction   

Galvusanimrnediatereleasedosagefbrmispresentedastabletscontalnlng50mgandlOOmgof  
vildagliptln aS aCtive substance・The other）ngredients are microcrystalline cellulose，1actose  
anhydrous，SOdiumstarchglycolateandmagnesiumstearate・   

Thefllm－COatedtabletsaremarketedinaluminium／aluminium（PA／Al／PVC／／Al）blisters．   

ActiveSubstaIICe   

Theactivesubstanceisvildagliptin．1tschemicalnameis（S）－ト［2－（3－Hydroxyadamantan－1－ylamino）  
acetyl】pyrrolidine－2－CarbonitrileaccordingtotheIUPACnornenclature・  
Vildagliptlnisawhitetoslightlyyellowishorslightlygreyishcrystallinepowderandnopolymorphs  
orsoIvateshavebeenidentifiedsofar．Vildagliptlnisnon－hygroscopICandfreelysolubleinwaterand  
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polarorganicsoIvents．Theabove－mentionedactivesubstancehasonechiralcentreandisusedasa  
Singleenantiomer（S）・   

●  Manutゝcture   

Vildagliptinis synthesisedin two reactions steps fb1lowed by purification（recrystatlisation）．The  
manufacturlngPrOCeSSfbrvildagliptinhasbeenadequatelydescribed．Criticalparametershavebeen  
identined andadequatein－PrOCeSS COntrOIsincluded．SpeC摘cationsfbrstartlngmaterials，reagentS，  

and soIvents have been provided．Adequate controlofcriticalsteps andintermediates has been  
presented．  
Structure elucidation has been perfbrmed by elementalanalysIS，ultraviolet spectroscopy，in丘ared  
absorptlOnSPeCtrOSCOpy，）＝－NMRspeCtrOSCOpy，］3c－NMRspectroscopy，andmassspectroscopy・The  
molecularweight was determined by elementalanalysISWhichisin agreementwiththe expected  
moIecularweight．Theproposedmolecularstructurewascon重rmedbyX－raypOWderdi魚actionand  

X－raySlnglecrystaIstructura】analysIS・   

・ Spec摘cation   

The vildagliptin specificationsinclude tests fbr appearance（SJightlyye］lowish or slightly greyish  
POWder），Particle size（bylaserlight di飴action），identification（byIR－KBr，IR－ATR and X－ray  

diffraction），Related substances（HPLC andlC），R－enantiomer ofvildagliptin（HPLC），reSidual  
SOIvents（Head－SPaCeGC），lossondrying（thermogravimetry），Sulphatedash，heavymetaIs，Clarityof  
SOlution，COlourofsolution，aSSay（byHPLC）andmicrobiological1imittests．  
Itwasver浦edthata11specificationsreflecttherelevantqualityattributesoftheactivesubstance．The  
analyticalmethods，WhichwereusedintheroutinecontroIs，WereWelldescribedandtheirvalidations  
areinaccordancewiththerelevantICHGuidelines．  
Impuritiesweredescribed，Class摘edasprocessrelatedimpuritiesandpossibledegradationproducts，  
andqualified．ResidualsoIventsweresatisfactori1ycontrolledintheactivesubstanceaccordingtothe  
relevantICHrequlrementS．Certincatesofanalysesfbrtheactivesubstanceswereprovidedandall  
batchanalysISreSultscomplywiththespec摘cationsandshowagooduniformityfrombatchtobatch．   

・ Stability   

Thestabilityresultsfromlong－termaCCeleratedandstressstudieswerecompletedaccordingtoICH  
guidelinesdemonstratedadequatestabilityoftheactivesubstance．Theactivesubstanceisnot  
SusCeptibletodegradationundertheinfluenceoflightandtemperatureexposure．Theresultsofthe  
long－termandacceleratedstudiesfu1創theproposedspecincationandforthatreasonsupportthe  
proposedretestperiod・   

Medici血alProduct   

● PharmaceuticaIDeveIopment   

Allinformation regarding the choice ofthe active substance and the exclplentS are SumCiently  
justified．  
GaIvustabletsweredevelopednvetabletstrengthswhichwereusedinclinicaItrials．However，Only  
twotabletstrengths（50mgandlOOmg）wi11bemarketed．  

Themainaimoftheapplicantwastodeveloprobust頁nalfbrmu】ationthatwouldbesuitab］efor  
routinemanufacturlngattheproductionscaleforthatreasondif托rentfbrmulationcontainingdifftrent  
exclplentSWereinvestlgatedandoptimised．  
HavinglnVeStlgateddifftrentfbrmulationstheapplicantselectedfbrcommercialisationadirect  
compression tablet formulation. 
Lactosemonohydrateismanufhctured丘ombovinemilk．Thesupplierconf行msthatthemi1kusedin  
themanufactureofthelactoseissourcedfromhealthyanimalsunderthesameconditionsasfbr  
humanconsumptlOn．  
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●  ManuねctureortheProduct   

The proposed commercialmanufhcturlng PrOCeSSinvoIves standard technology uslng Standard  
manufacturlngPrOCeSSeSSuChasmixlng，blendingandcompress】ng．  
Furthermore，the equlPment uSedis commonly availablein the pharmaceuticalindustry・lt was  
demonstratedthLattherearenocriticalstepsinthemanufacturlngprOCeSS．  
The batch analysis results show that the medicinal product can be manufactured reproducibly 
accordingtheagreed石nishedproductspecincations．   

・ ProductSpeci爪cation   

The nnishedproductspecincationswereestablished accordingthe TCH guidelines andincludethe  
following tests：aPpearanCe，identification（TLC and HPLC），mean maSS，dissolution，Water（Karl  
Fischer），degradationproducts（HPLC），unifbrmityofdosチgeunitsbymassvariation（PhEur），Or・  

alternatively，unifbrmityofdosageunitsbycontentunifbrmlty（PhEur），aSSay（HPLC）andmicrobial  
Limits（PhEur）．  

AllanalytlCalprocedures that were used fbr testlng the drug product were properly described．  
Moreover，allrelevant methods were satisfactorily validatedin accordance with the relevantlCH  
guidelines・  

Batchanalysisdataonthreestabilitybatchesandthreeproductionscalebatches（Validationbatches）  
COn石rmsatisfactoryunifbrmltyOftheproductatrelease．   

Stability of the Productct 

ThestabilitystudieswereconductedaccordingtotherelevantICHguidelines．Threefu11production  
SCalebatchesofeachstrength，aSWellasasupportiveproductionbatchoflOOmghavebeenstoredat  
longtermandacceleratedconditionsintheproposedmarketpackaging．  
Oneproductionbatchperstrengthwasstoredunderelevatedtemperatureconditionsfbr3monthsand  
atICHconditions，andunderlowtemperatureconditionsfbr6monthsandfbrphotostabilityatICH  
COnditions．  

Basedontheavailablestabilitydata，theproposedshelfliftandstorageconditionsasstatedinthe  
SPCareacceptable・   

Discussiononchemical，pharmaceuticalandbiologlCalaspects   

Infbrmationondevelopment，manufacture，COntrOloftheactive substanceand the nnishedproduct  
havebeenpresentedinasatisfactorymannerandjust浦edinaccordancewithrelevantCHMPandlCH  
guidelines．The results oftests carried outindicate satisfhctory consistency and unifbrmityofthe  
nnished product．Therefbre，this medicinal product should have a satisfhctory and unifbrm  

perfbrmanceintheclinic・  

3． Non－Clinicalaspects   

Imtroduction   

A11pivotaltoxicologyandsafttystudieswereperfbrmedinaccordancewithGLPregulations．  
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Pharmacology   

・ Primarypharmacodynamics   

血v〟ro∫J〟d′e∫  

Thenon－Clinicalpharmacologyprogramhasdemonstratedthatvi1dagliptJnisaselectiveandpotent  
inhibitorofDPP－4．TheIC50ValuefbrinhibitionofhumanDPP－4isabout3nMandsimi）aractivity  

WaSObservedwiththeratenzyme，demonstratingthelackofspeciesselectivity．Vildagliptinshowed  
SOmeaCtivityattherelatedenzymesDPP－8andDPP－9（Kivaluesof506nMand65nM，  

respectively）．A）thoughthesevaluesare253and32timeshigherthantheKifbrDPP－4，aCtivityat  
Cmaxinhumans（2・3トLM）islikely．NoassaysexistallowingevaluationofDPP－8n）PP－9inl1ibitionin  
Vivo．Thepossibilityofactivityatoneorbothofthesetargetsisconsideredasafttyconcernin  
relationtotheoccurrenceofskinlesionsinmonkeys（Seebelow）．No，Orminimal，inhibitionwasseen  
withotherrelatedenzymes．   

血vfv（フ∫J〟d7e∫  

Invivopharmacodynamicstudieswereperformedinratsandmonkeys．Thesestudiesdemonstrated  
theinvivoinhibitionofDPP－4andincreasedplasmalevelsofGLP－1．Studiesindiabeticratsandin  
insulin－reSistantmonkeysdemonstratedaglucose－lowerlngefftctofvildagliptin・Chronicefftctsof  

VildagliptInWereStudiedinpre－diabeticandinsulin－treateddiabeticmonkeys．Bene爪cialefftctswere  
ObservedonHbAIc，fastinglnSulin，fibrinogenandPAI－1．   

Vildagliptinincreasedβ－Cellmassinneonatalrats，andimprovedβ一Cel］functioninstreptozotocin－  
induceddiabeticmice．Thesedatacouldsuggestthatvildagliptinhasthepotentialtomitigatethe  
progressivelossofisletfunctionintype2diabetespatients．   

● Secondarypharmacodynamics   

Vildagliptinshowednosignincantef托ctongastricemptyinginmonkeys．Thisisincontrasttowhat  
hasbeenobservedwithexogenously－administeredGLP－1andGLP－lanalogues．   

Asdiscussedabove，aCtivityattherelatedenzymesDPP－8and／orDPP－9cannotbeexcludedat  

Clinicalexposures．Concemsrelatedtosecondarypharmacologycanalsoarise什omtheimportanceof  

DPP－4inenzymaticandnon－en町maticfunctionsotherthaninhibitingtheinactivationofGLP－1and  
GIP．   

DPP－4（CD26）ispresentasace11surfacemoleculeonimmunecellsandhasbeencharacterisedasan  
importantcostimulatorymoleculeinimmuneactivation．AlthoughsomestudiesapplyingDPP－4  
inhibitorshavesuggestedarolefortheenzymeactivityfbrtheimmunefunction，Otherstudieshave  
SuggeStedcostimulationtobeunrelatedtotheenzymeactivity．Thestudiesperfbrmedwith  
VildagliptlnanddiscussedinthedossiersupporttheviewthattheimmunefunctionofCD26is  
independentofitsenzymeactivity．   

TherearenoindicationsforsafヒtyissuesrelatedtootherDPP－4substratesthanGLP－1andGIP．   

Potentialeffbctsontheimmunesystem，reSultinglnanincreasedriskfbrinftctionsandonsubstance  
PandneurokininresultinglnanincreasedriskofangioedemaarediscussedintheRiskManagement  
Plan．Noincreasedriskhasbeenobservedduringclinicaldevelopmentfbranyoftheseadverseevents．   

・ Safttypharmacologyprogramme   

Safbtypharmacologystudieshavebeenconductedtoevaluateneuropharmacological，reSpiratoryand  
Cardiovascularefftctsofvildagliptlninanimals．  
Cardiovascularchangeswereobservedindogsathighdoses，OCCaSionallyresultinginmortality．  
Possiblemechanismswereexaminedinanextensivebatteryofinvitroandinvivostudiesof  
Cardiovascularparameters．TheseefftctsarepossibIyrelatedtoinhibitionofSCN5Asodiumchannels  
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vvhichwasobservedininvitrostudies．Basedondogexposuredata（Cmax＞7－fbldhigheratNOAEL  
thanseenatmaximumdoseinhumans）andtheinvitrotC5Dfbrsodiumchannels（365トIMversus  
clinicalCmaxof2トIM），aClinicalefftctisunlike］y．However，COnductiondisturbanceswerefurther  
investlgatedinhumans・   

Pharmacodynamic drug interactionsns 

Theefftctsofcombinationsofvi1dagliptlnwiththerapid－OnSetinsulinotropICagent，nateglinide  
（Starlix）andwjiththeinsulinsensitizer，Pioglitazone（Actos）wereassessedinZuckerfhttyratsand  
resultedinanadditiveorrnorethanadditiveefftctonseveralplasmaglucose－relatedparameters・   

Pharmacokineties   

VildagliptinwasrapidlyabsorbedwithahighbioavailabilityinaJIspecies・Therewerenoimportant  
dif托rencesinp・harmacokineticparametersbetweenthetestedanimalspeciesandhumans・  

Vildagliptinshowedlowbindingtoplas㍗aprOteinsinallspecies（＜10％）・Inawholebody  

autoradiographystudyinrats，Vildagliptln－relatedradioactivitywaSWidelydistributedtomosttissues・  
Drug－relatedradioactivitywasboundtomelanin・Therewasalowpassagefbrdrug－related  
radioactivityaCrOSStheblood－brainbarrier．Noradioactivitywasdetectedinanytissueat48hpost－  
dose．StudiesirLPregnantratSandrabbitsdemonstratedplacentaltransfもrofvildagliptln・   

TheparentconlしpOundwasoneofthem叫OrCirculatlngCOmPOnentSinal1speciesanda11metabolites  
observedinhumanswerealsofoundintheanimalspecies．HydrolysISWaSthemainmechanismof  
vildagliptlnmetabolisminallspeCiesandexposuretothem句Ormetaboliteswasbroadlysimilarinthe  
rat，dogandhuman・Inhumans，thepredominantmetabolicpathwaywashydrolysISatthecyano  
moietytOfbrmacarboxylicacidmetabolite（M20・7／LAY151），aCCOuntingfbrapproximately55％of  
circulatingdrug－relatedmaterialfollowlnganOraldose・M20・7wasthemainmetabolitebothintherat  
（54％）andthedog（33％）・1ntherabbit，anOtherhydrolysisproductM15・3wasthemainmetabolite  
（53％）．   

VildagliptlnisprodtlCedasapureS－enantiomer・Aclinicalstudyshowedthatchiralconversioninvivo  
isunlikely．   

UrinaryeXCretionwasthemainrouteinallspeciesexcepttherat，Whereequalamountswereexcreted  
withurineandf己ces．Milktransfヒrofvildaglitinandmetabolitesweredemonstratedintherat，Which  
istherefbrememtionedintheSPCsection4・6，withamilk／plasmaratiofbrtotalradioactivityof4・   

Invitrostudiesdemonstratedthatvildagliptlnisunlikelytoexhibitapotentialfbrpharmacokinetic  
druglnteraCtions・VildagliptindidnotinhibitPgporanyofaseriesofCYPenzymes・Therewasno  
evidenceforenzymeinduction．   

Toxicology   

・ Singledosetoxicity   

Vildagliptinexhibitslowacutetoxicity・Inmiceandratsnotoxicologicalsignswereobservedaftera  
singleoraldoseof2000mg几g・   

・ Repeatdos・etOXicity（Withtoxicokinetics）   

Repeatdosetoxicitystudieswereperfbrmedinrats（upto26weeks）anddogs（upto52weeks）・These  
modelsareconsideredrelevant，basedonthelackofspeciesspecificityfbrthepharmacologlCa）  
actlVltyOfvildagliptln，andthesimilaritiesinmetabolismtohumans・   

ThemaintoxicologlCaleffectnotedinratswastheaccumulationofclustersoffbamyaIveolar  
macrophagesirLthelung・Similarobservationsweremadeinmice・Thisnndingwasproposedtobe  
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duetoanexagger？tedpharmaCOloglCale舵ctofDPP－4inhibitionintherat．Theclinicalrelevanceof  
thelungfindingsinratscannotbefu11yexcluded．Thereisaconsiderablesafttymargin（5xhuman  
AUCatNOAEL）andthefindingsareconsideredoflimitedimportance．   

Themostconsistenttoxico】oglCa用ndinginthedogwastheappearanceofgastrointestinalsyrnptoms，  
ParticularIysoftfaeces，muCOidfaeces，diarrheaandathigherdoses，faecaJblood．TheseslgnSWere  
Observedatrelativelylowsystemicexposures（Observedalreadyatlowestdoserepresenting2x  
humanAUC）．GIfindingswerenotobservedinanyotherspeciesandaccordingtotheapplicantnoGl  
disordershavebeenobservedinclinicaltrials．TheCHMPwasoftheoplnion，thatthese石ndingsare  
unlikelytobeofcIinicalimportance．   

・ Genotoxicity   

ThedatafromgenotoxicitystudiesconductedwithvildagliptininseveraIstandardgenotoxicitytests  
donotindicateagenotoxicpotential．   

● CarcinogenlClty   

Lifb－timecarcinogenicitystudieswereperfbrmedinmiceandrats．Noevidenceforacarcinogenic  
potentialwasobservedintherat．AnincreasedincidenceofhemanglOSarCOmaSWaSObservedatthe  
highestdoseinfbmaleratswhileinmalerats，theincidencewasslightlydecreased．Giventhemouse  
貞ndingsdiscussedbelow，arelationtotreatmentcannotbefullyexcluded．lnthemousetherewasan  
increasedincidenceofhemanglOSarCOmaSandmammaryCarCinoma・Theincreasedincidenceof  
hemanglOSarCOmainmiceoccurredonlylnOrganSWherethistumouroccursasarelativelycommon  
SpOntaneOus頁ndinginthemouse（1iver，Spleen，uteruSetC・）．1tissuggestedthatapredispositionto  

SPOntaneOuShemanglOSarCOmaattheaf龍ctedsiteisneededfbrvildagliptintopromoteanincreased  
incidence．AstudyinthemousedemonstratedthatvildagliptininhibitsVEGF－inducedanglOgeneSis．  

BasedonthesemechanisticdatatheapplicantproposesamechanismwherebyinhibitionofVEGF－  
inducedanglOgeneSisoveralongperiodexertsselectionpressureinfavourofendotheliumthat  
PrOliftratesindependentlyofVEGFandhenceincreasesthelike）ihoodofendothelialneoplasia・There  
WaSadisproportionateincreaseinhemangIOSarCOmainvoIvingtheliverintreatedmalemiceat≧250  
mgn’g／day・Atthesametimetherewasadecr？aSedincidenceofhepatocellularcarcinomainmale  
mice．TheapplicanthypothesizesthathemanglOSarCOmaSmayOrlglnatewithinearlyhepatocelluIar  
tumoursorpreneop）asticlesionsfbllowedbyobliterationofthehepatocellulartumourandits  
replacementwiththemoreaggressivehemangiosarcoma．Thereisasubstantialsafttymargin  
（exposuremarginatNOAEL＝16）・Itwasconsideredthatvildagliptinislikelytoactbypromoting  
developmentofatumourformthatappearscommonlymice，andthatthedatadonotsuggestan  
increasedriskfbrhemanglOSarCOmadevelopmentinhumanswherethistumourfbrmisuncommon・  
Thefactthattheincidencesofothercommonspontaneoustumourswerenotincreasedbyvildagliptin  
treatmentsupportstheviewthatamoregeneraltumourpromotlngef托ctofvi1daglitinisunlikely・The  
applicantwillfurtherstudythemechanismfortumourdevelopmentintheliverofmice，andthe  
nndingswereconsideredbytheCHMPnottorepresentasignincantrisktohumans．   

Inthecaseofmammaryadenocarcioma，theapp】icantsuggestedthattumoursnotedinthemouse  
CarCinogenlCltyStudyarelikelytheresultofanefftctonthepituitary－gOnadalaxisthatisunlikelyto  
beofrelevancetohumans．InmammarytlSSue丘ommicetreatedwithvi1dagliptinfor53weeksthere  
WaSadramaticupregulationofgenesrelatedtomilkproduction，SuChascasein－beta，CaSein－gamma  
andlactalbumin，SuggeStingthathormonally－drivenchangesareoccurr）nginthemammaryglandof  
micetreatedwithvildagliptin．TheCHMPwasoftheoplnlOnthattheseef托ctsareunlikelytobeof  
relevancetohumans．   

・ ReproductionToxicity   

Vildagliptinshowednoefftctsonfertility，reprOductiveperfbrmanceorearlyembryonicdevelopment  
intherat．Embryo－fbetaltoxicitywasevaluatedinratsandrabbits．Intherat，anincreasedincidenceof  
WaVyribswasobservedat≧225mg／kg／day，in 

． 
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bereversible．lrLrabbits，decreasedfoetalweightandskeletalvariationsindicativeofdevelopmental  

delayswerenotedinrabbitsat150mg／kg／day，inthepresenceofseverematernaltoxicity（including  
mortality）．Itisconcludedthatvildagliptinisnotselectivelyembryotoxicanddoesnotexhibita  
teratogenicpotential・Intheperi－andpostnataltoxicitystudyinrats，maternaltoxicitywasObservedat  
alldoses．TransientdecreaseinFlgenerationbodyweightandadecreasednumberofcentralbeam  
breaksinopen一椚eldmotoractivitytestswereobservedat≧150mg／kg／day・   

● LocaJtolerance   

Localtoleranceofvildagliptinwasinvestigatedaspartof－theintravenoustoxicity．Nolocaleffectsdue  
tovildagIiptlnWereObservedineitherspecies・Askinirritationstudyconductedinrabbitsdidnot  
indicateanyderma＝rritantproperties・   

・ OthertoxICltyStudies   

VildagliptlnShowednoefftctontheimmuneresponseinKLH－immunisedrats・Asdiscussedinthe  
sectiononPhamacology，thelackofimmunotoxICltySupPOrtStheviewthattheimmunefunctionof  
DPP－4／CD26isindependentofitsenzymaticactivity．   

Notoxicitystudieswithmetaboliteswereperfbrrned・Themainhumanmetaboliteswerepresentat  
simi1aramount5・inthetoxicologyspecies．Inpatientswithrenalimpalrment，theexposuretothe  
PharmacologlCa】】ylnaCtivemetaboliteLAY151maybeincreasedupto6times・Thereareno  
indicationsfbranytoxicityrelatedtothemetaboliteandnofurtherstudiesarewarranted・   

Drugimpuritiesrequiringtoxicologicalqualincationweretestedinrepeat－dosetoxicityand  
genotoxicityStudieswithavildagliptinpreparationspikedwiththeimpuritiesatlevelsof2－3％・There  
werenofindingssuggestingachangeintoxicityprofile・   

Avai1abledataindicatethattheadministrationofDPP－4inhibitorstomonkeysresultsindoseand  
duration－depen（1entincreasesinnecroticlesionsofthetail，digits，earS，nOSeandscrotum・The  
mechanismisunknownandsuchlesionshavenotbeendescribedinhumans，ratSOrdogs．Datafrom  
thesafbtypharmacologystudyinmonkeyssuggestthatvildagliptlnmayCauSeSkinlesionsinthe  
monkey・A13－WeektoxicologylnCynOmOlgusmonkeysshowsoccurrenceofnecroticIesionswitha  
lackofsafttymarginandlackofreversibilityathigherdoses．TheskinlesionsareproposedtoresuJt  
fromperipheralvasoconstriction・Theskinlesionswereobservedatdosesthatproducedatachycardic  
andaprohypertensiveactionindicatlngaSymPathomimeticefftctofvildagliptlnatthesedosesin  
monkeys・TheapplicantarguesthatthesenndingswererelatedtoDPP4inhibition，andthatmonkeys  
aremuchmoresensitivetoDPP4inhibitionthanhumans．Thelackofskinlesionswithsitagliptlnin  
rhesusmonkeysSPeaksagalnStthisproposalsuggestlngthatotherfactorsmaybeinvoIvedincaus1ng  
theskinlesionsresult，SuChasinl1ibitionofDPP8andorDPP9，theoccuranceofwhichinvivoisnot  

known．   

Basedonmechanisticconsiderations，nOfirmconclusionontherelevanceoftheskinlesionsin  
monkeysfbrclirlicalsafttycanbedrawnatthistime・TheCHMPconsideredthesenndingsacceptable  
fbramarketauthorisation，COnSideringtheclinicalsafttydocumentedsofar，andappropriatemeans  
takenbytheapplicanttoidentifyanysIgnalsinthepost－marketingphase・Furtherstudiesonthe  
mechanismofskinlesionsinthemonkeyswi11beperfbrmedasfbllow－uPmeaSureS．Inadditionto  
describingthenndingsinSPCsection5・3，aWamlnglSincIudedinsection4・4withareftrenceto  
section5．3．   

Ecotoxicity／environmentalriskassessment   

TheenvironmentalriskassessmentdoesnotindicateanylmpOrtantrisktotheenvironment・  
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4． Clinicalaspects   

Introduction   

VildagliptlnisaselectiveandreversibleinhibitorofDPP－4，andthusbelongstoanewclassoforal  
anti－diabeticdrugs．   

TheapplicantreceivedrepeatedScientincAdvicefromtheCHMPon21November2003，24June  
2004andon220ctober2004．TheScient捕cAdvicefbcusedonclinicalaspects，includingstudy  
design，documentationofcardiacsafbty，anddiscussionofstudyendpoints．   

Duringtheclinicaldevelopmentprogram，therewere2eventsofnote：  

1．ThelOOmgdosewasinitiallydiscontinuedbyamendmentin2phaseIIdoseselectionstudies  
（becauseofcardiac甫ndingsindogsatveryhighexposures，Whichweresubsequentlymitigated）and  
resumedinphasemstudies．  
2．UnreliableHbAIcassessmentsin6keyphaseIlIstudiesandthelphaseIIIdosereglmenStudy  
requiredreanalysISinretentionsamples．Assomepatientshadnoretentionsamplesfbrre－analysIS，  
andothersdidnotreachtheentryrequlrementSfbrHbAIcuponre－analysIS，replacernentpatientswere  
recruitedineachstudyprlOrtOdatabaselockandpatientswithoutreliablebaselinevaJuesorrequired  
entryvalueswereexcluded丘omthefu1IanalysISinaccordancewithICHguidance．   

ThetherapeuticindicationforvildaglitplnClaimedbytheapplicantwastreatmentofT2DM：   

・Asmonotherapy，lnpatientsinadequate）ycontrolIedbydietandexercisefbrwhommetformin  
isinappropriatebecauseofintoleranceorcontraindications，   

・Asdualoraltherapywithmetfbrmin，aSulfbnylurea，Orathiazolidinedione，inpatientswith  
insu餌cientglycaemiccontroldespitemaximaltolerateddosesofmonotherapywiththese  
agents，  

● Incombinationwithinsulin．   

DuringtheevaluationoftheMAA，theCHMPhadconcernSabouttheproposedmonotherapy  
indication，aSWellasabouttheproposeduseincombinationwithinsulin．Theapplicantinitially  
PrOPOSedafurtherrestrictionofthecombinationusagewithinsulinbut石nal1ywithdrewthispartof  
theindication．Inaddition，On5July2007，theapplicantalsowithdrewthepartoftheindication  

PrOpOSlngVildagliptinasmonotherapylnPatientsinadequatelycontrolledbydietandexercisefbr  
WhommetfbrminisinapproprlatebecauseofintoleranCeOrCOntraindications，thusaddresslngthe  
remalnlngCOnCemSbytheCHMP・   

Thetherapeuticindicationfinal1ygrantedistherefbre：treatmentOfT2DM，aSdualoraJtherapyln  
combination with   

● metfbrmin，inpatientswithinsufficientgIycaemiccontroldespitemaximaltolerateddoseof  
monotherapywithmetformin，   

・aSulphonylurea，inpatientswithinsufficientglycaemiccontroldespitemaximaltolerateddose  
OfasulphonyJureaandfbrwhommetforminisinapproprlateduetocontraindicationsor  
intolerance，   

・athiazolidinedione，inpatientswithinsufficientglycaemiccontrolandforwhomtheuseOfa  
thiazolidinedioneisapproprlate，   

TherecommendeddoseislOOmgdailyadministeredeitheroncedailyordividedintotwodosesof50  
mgglVeninthemornlngandevenlng，eXCeptforthecombinedusewithasulphonylurea，Wherethe  
recommendeddoseis50mgglVeninthemomlng．   

Nostudyinthepaediatricpopulationwasperfbmledandtherefbretheuseinthispopulationisnot  
recommended．Experienceinpatientsaged75yearsandolderislimitedandcautionshouldbe  
exercisedwiththeuseinthispopulation．  
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GCP   

TheClinjcaltrialswereperfbrmedinaccordancewithGCPasclaimedbytheapplicant．   

TheapplicanthLaSPrOVidedastatementtotheefftctthatclinica］trialsconductedoutsidethe  
COmmunitywerecarriedoutinaccordancewiththeethicalstandardsofDirective2001／20／EC・   

Pbarmacokine！tics   

Atotalof38clinica】pharmacologystudiesenrollingapproximatelylO14su叫ectshavebeen  
COnductedwithvildagliptlntOeValuatePK，dose－reSpOnSe，PK／PDrelationship，mOdeofactionand  
POtentialfordr－ug－druglnteraCtions・   

Vi］dagliptlnisanalyzedinplasmaandurineuslngaSPeCificLC－MSmethod・TheanalytlCalmethods  
areadequatefbraccuratedeterminationofvi1dagliptin（LAF237）anditsmqjorinactivemetabolite  
LAY151inhumanbiologicalnuids．   

・ AbsorptlOrl   

Bioavailability：Vildagliptlnisrapidlyabsorbedwithamediantmaxofaboutl．5hrafteroraldosing  
andhasameanabsoluteoralbioavailabilityof85％．AninvitrostudywithCaco－2cellmonolayer  
SuggeStSthatvi1dagliptlnisasubstrateofP－gP，withlowa用nity，however・   

Therateofabsorpt10nisreducedwhenvi1dagliptinfinalmarketingtabletsaretakenwithahighfat  
mealandthereisalsoaslightreductionofextentofabsorptlOnaSreneCtedbyanincreaseintmaxfrom  
l．75hunderfhstingconditionsto2．5hafterahighfatmeal，a19％decreaseinCmaxand10％decrease  
inAUC．Theseeffectsarenotconsideredclinicallyrelevant．Galvuscanbetakenwithorwithoutfood  
（mentionedintheSPC，SeCtion4・2）・   

BioequlValence：Formulationsusedineartystudiesincludedasolutionandapilotcapsule  
fbrmulation，reSpeCtively・SubsequentphaseIandIIclinicalstudiesusedatabletfbrmulation（market  
fbrmulation，MF）．ThecapsulewasshowntobeofsimilarbioavailabilitytothePhase2MFtablet・  
SubsequentpivotalPhase3studiesemployedtheFMI（nnalmarketingimage）fbrmulation，Whichwas  
alsousedinsubsequentPK，PK／PDandmechanisticstudies．BioequlValencehasbeenshownbetween  
thePhase2MFtabletandtheFMItablet．   

ThemeanAUCinpatientswithType2diabetesmellitusatthetherapeuticdose（2160j＝520  
ng・hr／mL，N＝71）wascomparabletohealthysu叫ects（2275j＝459ng・hr／mL，N＝150）・   

●  Distribution   

Theproteinbindingofvildagliptintohumanplasmaislow（9・3％）・Vildagliptindistributesequally  
betweenplasmaandredbloodce］1s・Thevolumeofdistribution（Vss）is70・7j＝16・1L，indicating  
distributiontotheextravasculartissuecompartment．Drug－druglnteraCtionslinkedtoprotein  
displacement are not expected. 

●  Eliminatio】rl   

ViIdagliptlniseliminatedmainlybymetabolismandsubsequenturinaryexcretionofmetabolites・  
Afteradministrationof14c－vi1dagliptinlOOmg oralsolution85・4士4・4％ofthedosewasexcretedin  
urineand14．8i＝3．5％infaeces．About33％ofdosewasexcretedinurineasunchangedvildagliptln  
afterintravenousadministration・Meantotalplasmaclearance（CL）determinedafterintravenous  
administrationof25mgwas40．6士8．97L／hrandrenalclearance（CLR）13．Oj＝2．35L几r（＞216ml／min）．  
Hence，tubularsecretionbyactivetransportproteinsisinvoIvedinvildagliptlneliminationtosorne  
extent．Themeanplasmaeliminationhalfllift（tl／2）ofvi）dagliptinoraladministrationwasabout2－3h  
atdosesof50－】00mg．  
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Themetabolismofvildagliptinhasbeenwellcharacterised．Itisextensivesinceonlyl／30fthedoseis  
recoveredasunchangeddrug・CompoundM20．70rLAY151isthem叫Orandinactivemetabolitewith  
PIasmaexposure3－fbldthatofvi1dagliptin．Glucuronidationisonlyaminorpathwayaccountingfbr  
lessthan5％oftheinitialdoseandoxidationaccountsonlyfbrl．6％ofthedose．Multipletissuescan  
hydrolysevi1dagliptln tO the m句Or metabolite LAY151．CYP450isoenzymes areinvoJvedin  
vi1dagliptlnmetabolismonJytoaminorextent．Hence，thepotentialfbrinteractionswithvildagliptln  
metabolismisverysmaIl．VildagliptlnisanS－enantiomer．Avai1abledatasuggestthatinvivointer－  
COnVerSiontotheD－enantiomerisunlikely．   

・ DoseproportionaJityandtimedependencies   

ル・、・し・、仙／〟〝Jし・‘んハ・〃（んソh二I  
Thepharmacokineticofvi1daglipt）nisroughlydoseproportional・Dataonslngledoseadministration  
Of25－600mgandmultipledoseadministrationof25－400mgshowthatAUCandCmaxincrease  
Slightlymorethaninproportiontodose，however，thedeviationfromlinearltylSminorwitha2．2－fbld  
increaseinAUCasthedoseisincreased2－fo1d．   

NoaccurnulationofviJdagliptinisobservedfo）lowlngSlngleadministrationperdayofadoseranglng  
from25mgto200mgfbr10days．Thissuggeststhattheclearanceisnottime－dependent．   

ねrね占i／ゆ  

Theinter－Su句ectcoefncientofvariationfbrplasmaAUCisintherangeof15－20％andinCmaxabout  
25％inhealthyvolunteersafteranoraldose・Theinter－individualvariabilityinCL／Fwas42％inthe  

populationPKanalysIS・   

乃愕eJダ（p〟加わ〃  

The applicant has submitted sufficient documentation to demonstrate that vildagliptln  
pharmacokineticsaresimi1arindiabeticpatientswhencomparedtohealthysubjects・   

・ Specialpopulations   

Theinfluenceofrenalandhepaticfunction，gender，age，WeightandraceonthepharmaCOkineticsof  
VildagliptinhasbeenevaJuatedbothinspec摘cstudiesandinapopulationPKanalysis．The  
populationPKanalysisident描edrenalfunctionandgenderassignificantcovariatesafftctingCL／F  
andleanbodyweightafftctingV／F．Thee脆ctsofthesecovariatesonthepharmacokineticswere  
qulteSmallandnotconsideredclinicallyrelevant・Thereweresomedencienciesinthepopulation  
analysislimitingtherobustneSSOftheanalysISandthereliabilityintheresults．TheevaluationofPK  
inspecialpopulationshasmainlybeenbasedondatafromotherstudies・   

VildagliptlntOtaIandrenalclearanCearedecreasedinpatientswithrenalimpalrment，Vildagliptln  
AUCwasincreasedby101％，32％，134％and42％，reSPeCtively，1nPatientswithmi1d，mOderateand  
SeVererenalimpairment，andESRD．Therelationshipbetweenrenalfunction（asdeterminedby  
Creatinineclearance）andvi1dagliptintotalclearanceisvariable，Whilevildagliptinrenalclearanceis  
bettercorrelatedtorenalfunction．Theapplicant’sexplanationthatvildagliptlniseliminatedby  
nltration，tubularsecretionandmetabolism（hydrolysis）inthekidneyandthatGFRisapoorpredictor  
Ofrenalmetabolismofvildagliptlnisplausible．  
TheexposureofLAY151increasedseveraトfo1dandwascloselyre）atedtorenalfunction．AUCo＿24hOf  
themainmetabolite（LAY151）wasl．6，2．4，5．4and6．7－fbld，reSpeCtively，inpatientswithmild，  

moderateandsevererenalimpalrment，andESRD・EstimatesofAUCo．。。SuggeStl．7，3・1，13and17－  
foldincreaseinexposurerespectively，1npatientswithmi1d，mOderateandsevererenalimpalrment，  
andESRD．UseinmoderateandsevererenalimpairmentandESRDisnotrecommended（mentioned  
intheSPC，SeCtion4．2，4．4，and5．2）．  

Theapplicantintendstoconductadditionalstudiestoevaluatethepharmacokinetics，efficacyand  
Safbtyinpatientswithmoderateandsevererenalimpalrment・   

HepaticimpalrmenthasalimitedinnuenceofvildagliptinPK，Withnoefftctinmildandmoderate  
hepaticimpalrmentandonlya22％increaseinvildagliptinAUCinpatientswithseverehepatic  
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impalrment．AUCofLAY151increasedwithdecreasedhepaticfunction．Therewasa2－foldincrease  
inexposureofLAY151inseverehepaticimpalrment．1tisagreedthatnodoseadjustmentisneededin  
Patientwithmildormoderateliverdiseasebutuseinseverehepaticimpalrmentisnotrecommended  
duetoinexperieLnCeOfuse  
Gender，age，WeightandracehadnoclinicallysignincantefftctsonvildagliptlneXpOSure．  
VildagliptinphamlaCOkineticshasnotbeenevaluatedinchildrenoradolescents．   

●  Pharmacokineticinteractionstudies   

ThemainmetabolicpathwayishydrolysISaCCOuntingforabout60％ofthedose．Glucuronidationisa  
minoreliminationpathwayaccountingfbr4．4％ofthedoseandoxidationaccountsonlyfbrl．6％of  
thedose・Multip］etissuescanhydrolysevildagliptlntOthem叫OrmetaboliteLAY151．CYP450  
jsoenzymesareinvoIvedinvildagliptlnmetabolismonlytoaminorextent．Hence，thepotentialfor  
jnteractionswit】hvildagliptlnmetabolismisverysmaIl．VildagliptlnisasubstrateofP－gp．However，  
theriskfbrclinicallyrelevantinteractionswithinhibitorsofP－gPOrOthertransportproteinsseemsto  
below．  

1nvi（rostudiessuggestedalowpotentialfbrinteractionwithCYP450isoenzymes．Thepotentialfor  

inhibitionofCYPIA2，2D6，2C8，2C9，2C19，2El，3A4andP－gpandpotentialfbrinductionof  

CYPIA2，CYP2C8，CYP2C9，CYP2C19，CYP3A，UGTIAl，PgparldMRP2hasbeenevaluatedin  

vitro．DataonpotentialfbrinhibitionofCYP2B6，UGTIAlandMRP2arelackingandthisis  
addressedasaposトauthorisationfbllow－uPmeaSure．   

h7Vivointeractionstudieswereconductedwithotherantidiabeticagents（glyburide，pioglitazone，  
metfbrmin），SOmeCardiovasculardrugS（amlodipine，Valsartan，ramipril，Simvastatin）andthenarrow  
therapeuticdrugsdigoxinandwarfirin．Therewerenoclinicallyrelevantpharmacokineticinteractions  
betweenvildag】iptinandthestudieddrugs．Asmallefftctondigoxinrenalclearance（19％reduction）  
mightsuggestamildinhibitionofP－glycoprotein．However，thisisunlikelytobeclinicallyrelevant  
fbrdigoxinor氏）rOtherP－gpSubstrates．SimvastatinisasubstrateforCYP3A4，S－Warfarinisa  

SubstrateofCYP2C9andpioglitazoneisasubstrateofCYP2C8．Lackofinvivointeractionwiththese  
SubstratessupporttheinvitropredictionthatvildagliptlnisnotexpeCtedtoafTtctthePKofsubstrates  
ofCYP3A4，CYP2C9andCYP2C8．   

Inconclusion，thephannacokineticinteractionpotentialofvi1dagliptlnisconsideredtobelow・  
Overal1，thepharmacokineticsofvildagliptinhasbeenwe11documented・   

Pharmacodynamics   

Pharmacodynarnicswasstudiedin133healthyvolunteersand185diabeticpatients．   

● MechanismofAction   

Vildagliptinbe］ongstoanewclassoforalanti－diabeticdrugsandactsasaselectiveandreversible  
inhibitorofDPP－4．Thisenzymeinactivatestheincretinhormones，glucagon－1ikepeptide－1（GLP－1），  
andglucose－dependentinsulinotropicpolypeptide（G7P）．TheinhibitionofDPP－4therefbreincreases  
thelevelsofthesehormoneswhichislikelytobethemostsignificantcontributiontotheimprovement  
Ofglucosehomeostasisbyvildagliptln．   

Primary and Secondary Pharmacologygy 

MechanisticstudiesfbcusedonexaminlngeaChofthecomponentsoftheproposedmechanismof  
action：   

・ DPP－4inhibition（mainaction）   

・IncreaseinGLP－1andGIPlevels（intendedresponse）   
・E能ctsonpancreaticisletcellfunctionandoninsulinresistance   
・Glucose－loweringefftcts（OnPOSt－Prandial（PPG）orfastingglucose（FPG），Onglucose  

profiles，andendogenousglucoseproduction）   
・Post－Prandia11ipid－loweringefTtctandefTtctongastricemptying  
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Asing）edoseofvildagliptininpatientswithT2DMleadtoinhibitionofDPP－4activityinplasmaby  
morethan90％ata11dosesfromlOto400mg．ThedurationofDPP－4inhibitionwasdosedependent  
andtoachieveaJastlngreSuJttheDPP－4inhibitionshouldbe＞70％whichcorrespondstoa  
Vildagliptindoseof＞10mgbid・PK／PDmodellingandsimulationsshowedthatwith50mgbiddosing  
DPP－4inl1ibitionismaintainedat＞80％overtheentiredosageinterval，WhiIewithlOOmgqdDPP－4  
inhibitionisdecreasedtoabout60％attheendofthedosageinterval．IncreasesofGLP－1andGIP  
COnCentrationsaretheexpectedresultsofDPP－4inhibitionandstudiesconf行medthatmeal－Stimulated  

aswe11asbetween－mealconcentrationswereraisedafter4weektreatmentwithvi1dagliptin．The  
expectedresultofincreasedconcentrationsofincretinhormonesisincreasedsensitivitytoglucoseof  
boththealpha－andbeta－Cellsstimulationresultinglnincreasedsecretionofinsulinandreduced  
glucagonsecretionwhenglucoselevelsaregreaterthannormalfastinglevels．Theseef托ctswere  
ShownusingseveraJdifftrentanalysesinanumberofstudies．   

Measuresofinsulinresistanceassessedduringmechanisticstudiesofvi1dagliptinshowedtendencies  
towardsincreasedinsulinsensitivity．Animprovedmetabolicstateassociatedwithlowerglucose  
levelsispredictedtoreducethedemandforinsulinandthusbydefinitionattenuateinsulinresistance．  
Thereareftw，ifanyevidencesthatvildagliptinhasanefftctpeトSeOninsulinresistance．Itis  
SuggeStedthatrelief魚■Omlipotoxicitymaycontributetotheameliorationofinsulinresistance，butthis  
explanationmustbeconsideredashypothetical．   

ChronictreatmerltaSWellastreatmentwithasingledoseofvildagliptlnreSultedinreductionsof  
postprandialglucose．Theareasundertheglucoseconcentrationtimeprofilesduringtreatmentwith  
vi1dagliptin25mgandlOOmgbidweresignificantlylowercomparedtothatduringplacebo  
treatment，butnoefftctsontheglucoseprofileswereobservedwiththevi1dagliptinlOmgbid・   

One－hundredmgand200mgvildagliptinwasequallyef托ctive・Therewerealsoevidencesfbr  

reducedfastingandmean24hourglucose．Itwasfoundthatvi1dagliptlnCOulddecreaseendogenous  
glucoseproductionwhichmostlikelylSareSultofdecreasedglucagontoinsulinratioconcentrations．  
VildagliptinreducedpostprandialchylomicronTGinonestudy．Theunderlyingmechanismsand  
Clinicalsignincanceofthesenndings remaintobemorefu11yexplored．Vildagliptinhadnoefftctson  
gastricemptyingintherefヒrredstudies．   

Anima）studiesshowedthatvildagliptinhasaninhibitoryeffbctonrapidinwardsodiumchannelsat  
highconcentration・Basedonhumantherapeuticplasmalevels，theexposureratiodemonstratesa  
Safbtymarginof159－fbldbrthesodiumchannelblockage．Theinhibitionofcardiacsodiumcurrents  
maytheoreticallyleadtoanegativeinotropicefftct．Myocardialcontractilitywasnotdirectly  
measuredinpreclinicalstudies，butmacroscopicandmicroscopicinvestigationsinthegeneraltoxicity  
Studiesdidnotrevealanyindicationsofefftctsonmyocardialcontractility．  
Thereareunansweredquestionsconcern1ngSeCOndarypharmacoJogyastheriskofinhibitionor  
activationofotherDPP－4substratesisunclear．Thesecouldpotentiallyincludevasoactiveintestinal  
peptide（VIP）andneuropeptideY（potentialtoalterbJoodpressurecontrol），bradykininandsubstance  

P（associatedangioedemainpatientswithlowDPP－4activityandtakingACEIs），gaStrinandgrowth  
hormonereleasemediators，Orimmunecytokines．Potentialrisksassociatedwiththeseefftctsare  
ident摘edintheriskmanagementplan．   

Inconclusion，thepharmacodynamicactionsofvildagliptinfu11yexplainthelowerlngOfblood  
glucose・   

Clinical efficacy 

Ol／eJγわw  

Dataestablishingtheclinicalefficacyofvildagliptlnarebasedon9corestudies：  
3monotherapyplacebo－andactivecomparator（metfbrminandrosiglitazone）controlledstudies，4  
add－OnPlacebo－COntrOlledstudies（add－OntOmetformin，Pioglitazone，glimepirideandinsulin）andl  
initialcombinationtherapywithpioglitazone（Tab・1）・Anadditionalmonotherapystudy（Study2384）  
hasbeennnaIisedduringtheon－gOingMAAprocedureanddatafromthisstudyhasbeenprovided．  
Study2384included354patientsandhadadesignidentica）tostudy230l・  
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Tab．1：Summaryofkeyeontro11edtriaLs（monotherapyandadd－OnOrinitialcombination  

1herapy）  
Study Studyobjective，  Randomized Duration Dosage  Primary  

No・ POPulation  patients  emcacy  

Monotherapystudy（Placebo－COntrO11ed）  

Vilda50mgqd，50mg changein  
bid  HbA）c  
Vilda100mgqd  
Placebo  

2301 Multiple dose 
（mono）efficacy／safttystudyin  

drug－naTveT2DM  
PatienLtS  
（HbAl。7．5％－10％）  

632  24 wks 

354  24wks vilda50mgqd，50mg changein  
bid  HbAIc  
VildalOOmgqd  
placebo  

2384  Multipledose  
（rnono）efncacy／safttystudyin  

drug－naTveT2DM  
patierlLtS  
（HbAIc7．5％－10％）  

Monotherapystudies（active－COntrOIIed）  

Vilda50mgbid  
metformin1000mg  
bid  

Vilda50mgbid  
roslglitazone8mgqd  

change in 
HbAIc   

change in 
HbAl。  

2309  E用cacy／safttyindrug－  
（mono）naTveT2DMpatients  

（HbAl。7．5％－11％）  

780  52 wks 

2327  Efficacy／safetyindrug－  786  24 wks 

（mono）narveT2DMpatients  
（HbAI。7．5％－11％）  

Add－OmCOmbinationtherapystudies（Placebo－COntrOlled）  

vilda50mgqd＋  
metformin  

Vilda50mgbid＋  
metfbrmin  

placebo＋metfbmin  

change in 
HbA I, 

2303  E用cacy／safttyinT2DM  
（add－  PatierlLtSinadequately  

544  24 wks 

COntrOlledbymetfbmlin  
（HbAl。7．5％－‖％）  

On  

met．）  

change in 
HbAIc  

24wks vilda50mgqd＋  
PlOglitazone  
vi1da50mgbid＋  
plOglitazone  
placebo＋pioglitazone  

E用cacy／safetyinT2DM 463  
patienlts poorly controlled 
byathiazolidinedione  
（HbAl。7・5％一11％）  

2304  
（add－  

On  

Pio・）  

24wks vilda50mgqd＋  
glimepiride  
vi1da50mgbid＋  
glimepiride  
placebo＋glimepiride  

change in 
HbA I, 

E用cacy／safttyinT2DM 515  

patientsinadequately  
controlled by 
sulfonlylurea 
（HbALc7．5％－11％）  

2305  
（add－  

On  

glim・）  

change in 
HbAl。  

24wks  vilda50mgbid＋  
insulin  

Placebo＋insulin  

Efncacy／safttyinT2DM 296  
patientstreatedwith  
insulin  

（HbAIc7．5％－11％）  

2311  

（add－  

On  

ins．）  

1ni暮ialcombinationtherapystudies（active－COntrOlled）  

Vilda50mgqd＋pio．  
15mgqd  
VildalOOmgqd＋pio・  

30mgqd  
vildalOOmgqd＋  
Placebo  
Placebo＋pio・30mg  

qd  

change in 
HbAIc  

2355  Efficacy／safbtyln  
（pio・ treatn「Lent－naTveT2DM  

COmb．）patientsnotcontrolledby  
diet＆exercise  

（HbAl。7．5％－11％）  

607  24 wks 
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β0∫e一方〃d〃g∫拍（ガe∫  

ThedosesofviIdagliptinchosenfbrthephaseIllstudieswerebasedon3pharmacodynamicstudies  
and3short－termmOnOtherapyandadd－OnCOmbinationstudies．lnthesestudiestherewereindications  
thatthedoses50mgqd and50mgbidwereequa11yefftctive．Accordingtoresults什om ameta－  
anaJysis，thereisanincreaseintheplacebo－Subtractedefftctofvildag）iptlnWhenthedoseisincreased  
from50mgtolOOmg，ThisincreaseisgreaterinpatientswithbaselineHbAIcof9．5％（－0．45％）than  
in thosewith baseline HbAIC of8．5％（－0．28％）．Although this difftrenceis smal1，it was thus  
COnSideredjustified uslng100mglnStead of50mg．The reductionsin HbA）c Observedwith the  
Sulfbnylurea combination are not meaningfu11y greaterforlOO mg daily versus50mg daily and  
therefbreadoseof50mgoncedai】ylSprOPOSedfbrthisindication．  

坤〃OJ毎r（削′∫拗（ガe∫   

Al1trialsfbllowedthesamegeneralrandomized，double－blind，parallel－grOuP，multicenterstudy  
design，VarylngOnlyindurationoftherun－inandtreatmentperiod・   

METHODS  

・ヾJ可lイ■tJ′■Jfl小〃山  

InclusioncriteriawerepatientswithT2DM，withnooron）yminimalpr10rtreatment，aged18－80years  
（18－78instudy2309），aBMIbetween22and45kg／m2，andanHbAIcof7．5－11％（7．5－10％instudy  
2301）．   

血中血J・、  

TheprlmaryefncacyparameterWaSHbAIc．SomeofthesecondaryefncacyparameterSincludedwere：  
FPG，fastinglipids，bodyweight，SOmeParameterSindicativeofbeta－Cellfunctionandinsulin  
resistance，reSPOnderrates：（EndpointHbAIc＜7％／≦6．5％．HbAIcabsolutereductionfrombaseline  
atendpoint≧1％，／≧0・7％，／≧0．5％）．   

∫J〟J加わαJ椚eJ加）d！  

Thestatisticalmethodsused，includingtheapproachtodeaJwiththebaselineHbAIcassaylSSue，Were  
COnSideredtobeadequate．Fornon－infbrioritytrials，apre－SpeC浦ednon－inferiority1imitofO．4％was  
used．  

RESULTS  

ThepercentagesofcompletersweregeneralJyhigh（68．5－86・9％）inal）studygroups．   

βα∫eJ加e占わJα  

MeanbaselineHbAIcwasbetween8．2and8．7％（havingthelowestvaluesinstudy2301comparedto  
theotherstudies）．MeanBMIwasbetween3l．9and32．9kg／m2．   

0〟Jc（フ椚e∫  

The24－Weekdatashowreductions斤ombaselineinHbAIcwithvildagliptlninallstudies，ranglng  
from－0．8％to－1．1％（Fig．1，Tab，2）．Instudy2301（thatincluded39．2％ofpatientsdiagnosedfbr＜  
3months），aCOnSiderableHbAIcreduction（－0．3％）wasseenintheplacebogroup．Inthegroupof  
patientsthatwasdiagnosedfbr≧3months，theplacebogroupshowedlittlechangeinHbAIc  
（＋0．2％）．  

Vildagliptin50mgbidwasdemonstratedtobenon－inferiortorosiglitazone8mgqdinthereduction  
OfHbAIcatendpoint．At24weeks，thereductioninHbAIcwithvildagliptin50mgbiddidnotreach  
non－inftrioritycomparedtometfbrminlOOOmgbid．Theresultsinthefu11ITTpopulation（ifdi穐rent  
fromprimaryITTpopulation）didnotdifftrfromtheresultsintheprimaryefncacyITTpopulationin  
anyclinicallysignificantmanner．  
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Fig．1：ChangeofmeanHbAleover24weeksin momotherapystudies   
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