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METHODSOFTREATINGCANCERPAINBYADMINISTERINGAPD-IINHIBITOR 

FIELD 

[0001] Thepresentdisclosuregenerallyrelatestomethodsoftreatingorinhibitingcancerpain 

inapatientinneedthereofincludingselectingapatientwithcancerandadministeringtothe 

patientatherapeuticallyeffectiveamountofaprogrammeddeathI(PD-I)inhibitor.Thepresent 

disclosurealsorelatestomethodsofreducingopioiduseinapatientinneedthereofincluding 

selectingapatientwithcancerwhereinthepatientisbeingtreatedwithanalgesictherapyand 

administeringtothepatientatherapeuticallyeffectiveamountofaPD-Iinhibitor.  

BACKGROUND 

[0002] Painisanimportantsymptominthemanagementofcancersfrombothpatientand 

clinicianperspectives.Cancerpainwhichcanbecausedbythediseaseitselforbytreatments 

isverycommoninpeoplewithcancer.Manycancerpatientsexperiencepainwhileundergoing 

treatmentandalmostallpatientsexperiencepainintheadvancedstagesofcancer.Cancerpain 

maydependonmanydifferentfactorssuchasthestageofthediseaseandapatient'stolerance 

forpain.Cancerpaincanoriginatefromtheprimarycanceritselforfromotherareasinthebody 

wherethecancerhasspread(metastases).Asatumorgrowsitmayputpressureonnerves 

bonesorotherorganscausingpain.Painmayalsoresultfromfracturingofbonesinfectionor 

inflammationassociatedwiththedisease.Cancerpainmaynotiustarisefromthephysicaleffect 

secretedfromcancerouscellsand/ortissues.Thetypeofcancerpainmayvaryaswellincluding, 

forexampleacutechronicorbreakthroughpain.Cancerpainmayalsovaryinthedurationof 

eachpainepisodeitsseverityanditsfrequencyofoccurrence.  

[0003] Cancerpainiscommonlytreatedwithanalgesicssuchasopioids(e.g.,fentanyl, 

oxycodonehydrocodonecodeinemorphine),non-steroidalanti-inflammatorydrugs(NSAIDs), 

acetaminophenandthelike.Opioidsareknowntocausesideeffectssuchassedation 

dizziness, nauseavomiting, constipationphysicaldependencetoleranceandrespiratory 

depression. Additionally, long term negative consequences of opioids may include 

psychologicaladdictionandabuse(Benyaminetal.,2008,PainPhysicianII:S105-S120).Thus 

repeateduseofopioidsforreliefofcancerpaincanleadtoopiateabusetoleranceand 

dependenceamongotherrisksandunwantedsideeffects.Accordinglythereisaneedforsafe 

I 

ofthecanceronaregionofthebodybutalsomaybecausedbythechemicalsthatmaybe
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andeffectivetherapiesfortreatingorinhibitingcancerpaininpatientswithcancerandfor 

reducinganalgesicuse(e.g.,opioiduse)inthetreatmentofsuchpain.  

SUMMARY 

[0004] Inoneaspectthedisclosedtechnologyrelatestoamethodoftreatingorinhibiting 

cancerpainincluding:(a)selectingapatientwithcancerand(b)administeringtothepatienta 

therapeuticallyeffectiveamountofaprogrammeddeathI(PD-I)inhibitor.Insomeembodiments 

thecancerisselectedfromanalcancerbladdercancerbonecancerbreastcancerbrain 

cancercervicalcancercoloncancercolorectalcancerendometrialcanceresophagealcancer 

headandneckcancerkidneycancerlivercancerlungcancermyelomaovariancancer 

pancreaticcancerprostatecancersalivaryglandcancerskincancerstomachcancertesticular 

canceranduterinecancer.Insomeembodimentsthecancerisskincancer.Insome 

embodimentstheskincancerisanon-melanomaskincancer.Insomeembodimentstheskin 

canceriscutaneoussquamouscellcarcinoma(OSCO)orbasalcellcarcinoma(BOO).Insome 

embodimentstheOSCOismetastaticOSCOorunresectablelocallyadvancedOSOC.Insome 

embodimentstheBOOislocallyadvancedBOO(laBOC)ormetastaticBOG.Insome 

embodimentstheBOOhasprogressedonortheBOOpatientwasintoleranttohedgehog 

inhibitor(HHI)therapy.Insomeembodimentsfunctioningandqualityoflifeofthepatientis 

improvedormaintainedfrombaselineasmeasuredbyEORTCQLQ-030andSKINDEX-16.In 

someembodimentsthepatientisreceivinganalgesictherapyasabackgroundmedicationprior 

fromanopioidanon-steroidanti-inflammatorydrug(NSAID),asteroidacetaminophenand 

combinationsthereofInsomeembodimentstheanalgesictherapyincludesanopioid.  

[0005] Insomeembodimentsofthedisclosedmethodsoftreatingorinhibitingcancerpainthe 

administrationofthePD-Iinhibitorleadstoreduceduseofanalgesictherapybythepatient.In 

someembodimentsthemethodfurtherincludesreducingtheamountoftheanalgesictherapy 

receivedbythepatientby20%ormorewithinIyearafteradministrationofthePD-Iinhibitor.In 

someembodimentsthepainisreducedbyabout20%ormorewithinIyearafteradministration 

ofthePD-Iinhibitor.InsomeembodimentstheadministrationofthePD-Iinhibitorconcurrently 

leadstoreducedcancerpainandatleast30%decreaseintumorcellsortumorsize.Insome 

embodimentstheadministrationofthePD-Iinhibitorconcurrentlyleadstoreducedanalgesic 

useandatleast30%decreaseintumorcellsortumorsize.Insomeembodiments, the 

administrationofthePD-Iinhibitorconcurrentlyleadstoreducedopioiduseandatleast30% 

2 

toadministrationofthePD-Iinhibitor.Insomeembodimentstheanalgesictherapyisselected
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decreaseintumorcellsortumorsize.InsomeembodimentstheadministrationofthePD-I 

inhibitorreducespainreducestheneedforanalgesictherapypromotestumorregression 

reducestumorcellloadreducestumorburdenpreventstumorrecurrenceinthepatientand/or 

increasespatientsurvival.  

[0006] Insomeembodimentsofthedisclosedmethodsoftreatingorinhibitingcancerpainthe 

PD-Iinhibitorisadministeredincombinationwithasecondtherapeuticagentortherapyselected 

fromananalgesicanon-steroidanti-inflammatorydrug(NSAID),radiationsurgeryacancer 
U vaccineimiquimodananti-viralagentphotodynamictherapyHHItherapyaPD-LIinhibitora 

LAG3inhibitoraCTLA-4inhibitoraGITRagonistaTIM3inhibitoraBTLAinhibitoraTIGIT 

inhibitor, a0D38inhibitora0D47inhibitoran DOinhibitora0D28activatoraVEGF 

antagonistanAng2inhibitoraTGF~inhibitoranEGFRinhibitoranantibodytoatumor-specific 

antigenacancervaccineaGM-CSFanoncolyticvirusacytotoxinachemotherapeuticagent 

anIL-6RinhibitoranIL-4RinhibitoranIL-lOinhibitoracytokineanantibodydrugconjugate 

ananti-inflammatorydrugandadietarysupplement.  

[0007] Insomeembodimentsofthedisclosedmethodsoftreatingorinhibitingcancerpainthe 

PD-Iinhibitorisselectedfromananti-PD-Iantibodyorantigen-bindingfragmentthereofananti

PD-LIantibodyorantigen-bindingfragmentthereofandananti-PD-L2antibodyorantigen

bindingfragmentthereof.InsomeembodimentsthePD-Iinhibitorisananti-PD-Iantibodyor 

antigen-bindingfragmentthereof.  

[0008] Insomeembodimentsofthedisclosedmethodsoftreatingorinhibitingcancerpainthe 

chainvariableregion(HCVR)includingthreeheavychaincomplementaritydeterminingregions 

(CDRs)(HODRI, HCDR2andHCDR3)andalightchainvariableregion(LCVR)includingthree 

lightchainCDRs(LODRILCDR2andLCDR3),wherein:HODRIhasanaminoacidsequence 

ofSEQIDNO:3HCDR2hasanaminoacidsequenceofSEQIDNO:tHCDR3hasanamino 

acidsequenceofSEQIDNO:VLODRIhasanaminoacidsequenceofSEQIDNO:6LCDR2 

hasanaminoacidsequenceofSEQIDNO:PandLCDR3hasanaminoacidsequenceofSEQ 

IDNO:8.InsomeembodimentstheHCVRincludesanaminoacidsequenceofSEQIDNO:I.  

InsomeembodimentstheLCVRincludesanaminoacidsequenceofSEQIDNO:2.Insome 

embodiments, theanti-PD-I antibodyorantigen-bindingfragmentthereofincludesan 

HCVR/LCVRaminoacidsequencepairofSEQIDNOs:112.Insomeembodimentstheanti-PD

Iantibodyorantigen-bindingfragmentthereofincludesaheavychainandalightchainwherein 

theheavychainhasanaminoacidsequenceofSEQIDNO:9.Insomeembodimentstheanti

3 

PD-Iinhibitorisananti-PD-Iantibodyorantigen-bindingfragmentthereofthatincludesaheavy
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PD-Iantibodyincludesaheavychainandalightchainwhereinthelightchainhasanaminoacid 

sequenceofSEQIDNO:10.Insomeembodimentstheanti-PD-Iantibodyincludesaheavy 

chainandalightchainwhereintheheavychainhasanaminoacidsequenceofSEQIDNO:9 

andthelightchainhasanaminoacidsequenceofSEQIDNO:10.  

[0009] Insomeembodimentsofthedisclosedmethodsoftreatingorinhibitingcancerpainthe 

PD-Iinhibitorisananti-PD-Iantibodyorantigen-bindingfragmentthereofincludingaHCVRwith 

90%,95%,97%or98%sequenceidentitytoSEQIDNO:I.InsomeembodimentsthePD-I 

inhibitorisananti-PD-Iantibodyorantigen-bindingfragmentthereofincludingaLCVRwith90% 

95%,97%or98%sequenceidentitytoSEQIDNO:2.InsomeembodimentsthePD-Iinhibitor 

isananti-PD-Iantibodyorantigen-bindingfragmentthereofincludingaHCVRwith90%,95% 

97%or98%sequenceidentitytoSEQIDNO:IandaLCVRwith90%,95%97%or98% 

sequenceidentitytoSEQIDNO:2.  

[0010] Insomeembodimentsofthedisclosedmethodsoftreatingorinhibitingcancerpainthe 

PD-Iinhibitoriscemiplimaborabioequivalentthereof.InsomeembodimentsthePD-Iinhibitor 

isananti-PD-Iantibodyselectedfromthegroupconsistingofcemiplimabnivolumab 

pembrolizumab, pidilizumab, MED10608, BI 754091, PF-06801591, spartalizumab 

camrelizumabJNJ-63723283,andMCLA-134.InsomeembodimentsthePD-Iinhibitorisan 

anti-PD-LIantibodyselectedfromthegroupconsistingofREGN35O4,avelumabatezolizumab 

durvalumabMDX-I105,LY3300054, FAZO53,STI-1014,CX-072,KN035,andCK-301.  

[0011] Insomeembodimentsofthedisclosedmethodsoftreatingorinhibitingcancerpainthe 

inhibitorisadministeredatadoseof200mg,250mg,350mg,600mg,700mgor1050mg.Insome 

embodimentsthePD-IinhibitorisadministeredatadoseofImg/kgto20mg/kgofthepatient's 

bodyweight.InsomeembodimentsthePD-IinhibitorisadministeredatadoseofImg/kg,3 

mg/kgor10mg/kgofthepatient'sbodyweight.InsomeembodimentsthePD-Iinhibitoris 

administeredasoneormoredoseswhereineachdoseisadministeredtwoweeksthreeweeks 

fourweeksfiveweeksorsixweeksaftertheimmediatelyprecedingdose.Insomeembodiments 

thePD-Iinhibitorisadministeredintravenouslysubcutaneouslyorintraperitoneally.  

[0012] Inanotheraspectthedisclosedtechnologyrelatestoakitincludingaprogrammed 

deathI(PD-I)inhibitorincombinationwithwritteninstructionsforuseofatherapeutically 

effectiveamountofthePD-Iinhibitorfortreatingorinhibitingcancerpaininapatientwithcancer.  

Insomeembodimentsthekitfurtherincludesinstructionsforuseofatherapeuticallyeffective 

amountofthePD-Iinhibitorfortreatingorinhibitingthegrowthofatumor.Insomeembodiments 

4 

PD-Iinhibitorisadministeredatadoseof5mgto1500mg.InsomeembodimentsthePD-I
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thecancerisselectedfromanalcancerbladdercancerbonecancerbreastcancerbrain 

cancercervicalcancercoloncancercolorectalcancerendometrialcanceresophagealcancer 

headandneckcancerkidneycancerlivercancerlungcancermyelomaovariancancer 

pancreaticcancerprostatecancersalivaryglandcancerskincancerstomachcancertesticular 

canceranduterinecancer.  

[0013] Inanotheraspectthedisclosedtechnologyrelatestoamethodofreducinguseof 

analgesictherapybyacancerpatientincluding:(a)selectingapatientwithcancerand(b) 

administeringtothepatientatherapeuticallyeffectiveamountofaprogrammeddeathI(PD-I) 

inhibitorwhereinthepatientisreceivinganalgesictherapyasabackgroundmedicationpriorto 

theadministrationofthePD-Iinhibitor.Insomeembodimentsthecancerisselectedfromanal 

cancerbladdercancerbonecancerbreastcancerbraincancercervicalcancercoloncancer 

colorectalcancerendometrialcanceresophagealcancerheadandneckcancerkidneycancer 

livercancerlungcancermyelomaovariancancerpancreaticcancerprostatecancersalivary 

glandcancerskincancerstomachcancertesticularcanceranduterinecancer.Insome 

embodimentsthecancerisskincancer.Insomeembodimentsthecancerismetastatic 

cutaneoussquamouscellcarcinoma(OSOC)orunresectablelocallyadvancedOSCO.  

[0014] Insomeembodimentsofthedisclosedmethodsofreducinguseofanalgesictherapyby 

acancerpatienttheanalgesictherapyisselectedfromanopioidanon-steroidanti-inflammatory 

drug(NSAID),asteroidacetaminophenandcombinationsthereof.Insomeembodimentsthe 

analgesictherapyincludesanopioid.Insomeembodimentstheamountofanalgesictherapy 

receivedbythepatientisreducedbyatleast20%withinIyearafteradministrationofthePD-I 

administrationofthePD-Iinhibitor.InsomeembodimentstheadministrationofthePD-Iinhibitor 

concurrentlyleadstoreducedanalgesicuseandatleast30%decreaseintumorcellsortumor 

size.InsomeembodimentstheadministrationofthePD-Iinhibitorconcurrentlyleadstoreduced 

opioiduseandatleast30%decreaseintumorcellsortumorsize.Insomeembodimentsthe 

administrationofthePD-Iinhibitorconcurrentlyleadstoreducedcancerpainandatleast30% 

decreaseintumorcellsortumorsize.InsomeembodimentstheadministrationofthePD-I 

inhibitorconcurrentlyleadstoreducedcancerpainreducedopioiduseandatumorresponse 

selectedfromthegroupconsistingofstabledisease(SD),partialresponse(PR)andcomplete 

response(CR),asdeterminedusingRECISTcriteria.  

[0015] Insomeembodimentsofthedisclosedmethodsofreducinguseofanalgesictherapyby 

acancerpatientthePD-Iinhibitorisadministeredincombinationwithasecondtherapeutic 

5 

inhibitorascomparedtotheamountofanalgesictherapyreceivedbythepatientbefore
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agentortherapyselectedfromananalgesicanon-steroidanti-inflammatorydrug(NSAID), 
U radiationsurgeryacancervaccineimiquimodananti-viralagentphotodynamictherapyHHI 

therapyaPD-LIinhibitoraLAG3inhibitoraCTLA-4inhibitoraGITRagonistaTIM3inhibitor 

aBTLAinhibitoraTIGITinhibitora0D40inhibitora0D47inhibitoranIDOinhibitora0D28 

activatoraVEGFantagonistanAng2inhibitoraTGF~inhibitoranEGFRinhibitoranantibody 

toatumor-specificantigenacancervaccineaGM-CSFanoncolyticvirusacytotoxina 

chemotherapeuticagentanIL-6RinhibitoranIL-4RinhibitoranIL-lOinhibitoracytokinean 

antibodydrugconjugateananti-inflammatorydrugandadietarysupplement.  

[0016] Insomeembodimentsofthedisclosedmethodsofreducinguseofanalgesictherapyby 

acancerpatientthePD-Iinhibitorisselectedfromananti-PD-Iantibodyorantigen-binding 

fragmentthereofananti-PD-LIantibodyorantigen-bindingfragmentthereotandananti-PD-L2 

antibodyorantigen-bindingfragmentthereof.InsomeembodimentsthePD-Iinhibitorisananti

PD-Iantibodyorantigen-bindingfragmentthereof.InsomeembodimentsthePD-Iinhibitoris 

ananti-PD-Iantibodyorantigen-bindingfragmentthereofthatincludesaheavychainvariable 

region(HCVR)includingthreeheavychaincomplementaritydeterminingregions(CDRs) 

(HODRI, HCDR2andHCDR3)andalightchainvariableregion(LCVR)includingthreelightchain 

CDRs(LODRI, LCDR2andLCDR3),wherein:HODRIhasanaminoacidsequenceofSEQID 

NO:3HCDR2hasanaminoacidsequenceofSEQIDNO:tHCDR3hasanaminoacid 

sequenceofSEQIDNO:&LODRIhasanaminoacidsequenceofSEQIDNO:&LCDR2has 

anaminoacidsequenceofSEQIDNO:PandLCDR3hasanaminoacidsequenceofSEQID 

NO:8.  

acancerpatientthePD-Iinhibitorisadministeredatadoseof5mgto1500mg.Insome 

embodimentsthePD-Iinhibitorisadministeredatadoseof200mg,250mg,350mg,600mg, 

700mgorI050mg.InsomeembodimentsthePD-IinhibitorisadministeredatadoseofImg/kg 

to20mg/kgofthepatient'sbodyweight.InsomeembodimentsthePD-Iinhibitorisadministered 

atadoseofImg/kg,3mg/kgor10mg/kgofthepatient'sbodyweight.Insomeembodiments 

thePD-Iinhibitorisadministeredasoneormoredoseswhereineachdoseisadministeredtwo 

weeksthreeweeksfourweeksfiveweeksorsixweeksaftertheimmediatelyprecedingdose.  

InsomeembodimentsthePD-Iinhibitorisadministeredintravenouslysubcutaneouslyor 

intraperitoneally.  

[0018] Otherembodimentsofthepresentdisclosurewillbecomeapparentfromthedetailed 

descriptionbelow.  

6 

[0017] Insomeembodimentsofthedisclosedmethodsofreducinguseofanalgesictherapyby
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BRIEFDESCRIPTIONOFTHEDRAWINGS 

[0019] Figure1showsthechangefrombaselineinQLQ-030painscorebycycleamong 

patientswhohadbaselineandpost-baselineassessmentoftheQLQ-030painscalein 

connectionwiththestudydescribedinExampleIherein.  

[0020] Figure2showscumulativenumberofdaysonopioidsovertimeamongpatientswho 

hadbaselineandpost-baselineassessmentoftheQLQ-030painscaleinconnectionwiththe 

studydescribedinExampleIherein.  

[0021] Figure3AshowsKaplanMeier(KM)survivalanalysisoftimetofirstclinically 

meaningfulimprovementinpainscoreinpatientsassessedinthestudydescribedinExampleI 

herein.Figure3BshowsKMsurvivalanalysisoftimetofirsttumorresponseinpatientsassessed 

inthestudydescribedinExampleIherein.  

[0022] Figure4AshowsKMsurvivalanalysisoftimetofirstclinicallymeaningfuldeterioration 

inpainscoreinpatientsassessedinthestudydescribedinExampleIherein.Figure4Bshows 

KMsurvivalanalysisoftimetoprogression-freesurvival(PFS)inpatientsassessedinthestudy 

describedinExampleIherein.  

[0023] Figure5showstheproportionofpatientsreportingclinicallymeaningfulchangeinglobal 

healthstatus/HRQoLfunctionalscalesandsymptominthestudydescribedinExampleIherein.  

[0024] Figures6A-6Dshowbaselinescoresandoverallchangefrombaseline(MMRM)onthe 

inthestudydescribedinExample2herein.Figure6AshowsbaselinescoreonQLQ-030 

functioningscales.Figure6BshowsbaselinescoreonQLQ-030symptomscales.Figure6C 

showsoverallleastsquares(LS)meanchangeonQLQ-030functioningscales.Figure6Dshows 

overallleastsquares(LS)meanchangeonQLQ-030symptomscales.*p<QQ5vsbaseline 

tOlinicallymeaningfulchange.ClconfidenceintervalSDstandarddeviation.  

[0025] Figure7showsMMRManalysisofchangefrombaselinebytreatmentcycleinpatients 

inthefullanalysissetwhohadbaselineandatleastone-postbaselinevalueinthestudy 

describedinExample2herein.  

[0026] Figure8showstheproportionofpatientsreportingclinicallymeaningfulimprovement 

clinicallymeaningfuldeteriorationormaintenanceontheQLQ-030atcycles2and9inthestudy 

describedinExample2herein.  

7 

QLQ-030inpatientsinthefullanalysissetwhohadbaselineandatleastonepost-baselinevalue
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[0027] Figure9AshowsbaselinescoresandFigure9Bshowsoverallchangefrombaseline 

(MMRM)inpatientsinthefullanalysissetwhohadbaselineandatleastonepost-baseline 

assessmentonSKINDEX-16subscalesinthestudydescribedinExample2herein.*P<005vs 
U 

baselinetOlinicallymeaningfulchange.  
[0028] Figure10showsproportionofpatientsreportingclinicallymeaningfulimprovement 

clinicallymeaningfuldeteriorationormaintenanceontheSKINDEX-16atcycles2and9inthe 

studydescribedinExample2herein.  

[0029] Figure11isagraphshowingCRratesovertimecomparedtoprimaryanalysesas 

describedinExample3.AtthetimeoftheGroupIprimaryanalysisapre-specifiedGroup2 

interimanalysiswasperformed.Amongthe23laCSCCpatientsincludedinthispre-specified 

interimanalysistherewerenocompleteresponses.  

[0030] Figure12AshowsKMcurvesfordurationofresponse(DOR)ofpatientsincludedinthe 

studydescribedinExample3.Figure12BshowsKMcurvesforprogressionfreesurvival(PFS) 

ofpatientsincludedinthestudydescribedinExample3.Figure12CshowsKMcurvesforoverall 

survival(OS)ofpatientsincludedinthestudydescribedinExample3.  

[0031] Figure13AisagraphshowingchangefrombaselineinGlobalHealthStatusIQuality 

ofLifescoresforpatientsincludedinthestudydescribedinExample3.Figure13Bisagraph 

showingchangefrombaselineinPainscoresforpatientsincludedinthestudydescribedin 

Example3.*p<oooo1Anincreaseof>10pointsfrombaselineisconsideredaclinically 

meaningfulimprovementwhileadecreaseof>10pointsfrombaselineisconsideredaclinically 

administeredondayIofeachtreatmentcycle(treatmentcycledefinedas8weeksforGroupsI 

and2and9weeksforGroup3).Equivalentmonthsareshown.  

[0032] Figure14showstheproportionofrespondingpatientsreportingclinicallymeaningful 

change( 10-pointchange)atcycle6andcycle12,asdescribedinExample3.Thequestionnaire 

wasadministeredondayIofeachtreatmentcycle(treatmentcycledefinedas8weeksfor 

GroupsIand2and9weeksforGroup3).  

DETAILEDDESCRIPTION 

[0033] Itistobeunderstoodthatthepresentdisclosureisnotlimitedtotheparticularmethods 

andexperimentalconditionsdescribedassuchmethodsandconditionsmayvary.Itisalsotobe 

8 

meaningfuldeterioration.DataareshownfordayIofeachcycle.Thequestionnairewas
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understoodthattheterminologyusedhereinisforthepurposeofdescribingparticular 

embodimentsonlyandisnotintendedtobelimitingandthatthescopeofthepresentdisclosure 

willbelimitedonlybytheappendedclaims.Unlessdefinedotherwisealltechnicalandscientific 

termsusedhereinhavethesamemeaningascommonlyunderstoodbyoneofordinaryskillin 

thearttowhichthisdisclosurebelongs.Althoughanymethodsandmaterialssimilarorequivalent 

tothosedescribedhereincanbeusedinthepracticeortestingofthepresentdisclosurepreferred 

methodsandmaterialsarenowdescribed.Allpublicationsmentionedhereinarehereby 

incorporatedbyreferenceintheirentiretyunlessotherwisestated.  

[0034] Thepresentdisclosuregenerallyrelatestomethodsoftreatingorinhibitingcancerpain 

inacancerpatientincludingselectingapatientsufferingfromcancerandpainandadministering 

tothepatientatherapeuticallyeffectiveamountofaprogrammeddeathI(PD-I)inhibitor.The 

presentdisclosurealsorelatestomethodsoftreatingorinhibitingthegrowthofatumorand 

treatingorinhibitingcancerpainincludingselectingapatientsufferingfromcancerandpainand 

administeringtothepatientatherapeuticallyeffectiveamountofaPD-Iinhibitor.Insome 

embodimentsthemethodsofthepresentdisclosureleadtotumorregressionandpainreduction 
a concurrently- i.e., whereinsuchbenefitsareachievedinapproximatelythesameamountoftime.  

Throughoutthepresentdisclosurereferencestoparticularanti-PD-Iantibodiesareprovidedto 

illustratearepresentativePD-Iinhibitoranddonotlimitthescopeofthedisclosure.  

MethodsofTreatingorInhibitingCancerPain 

[0035] Thepresentdisclosureincludesmethodsoftreatingorinhibitingcancerpaincomprising 

orantigen-bindingfragmentthereofthatspecificallybindsPD-IPD-LIand/orPD-L2,orany 

other"PD-Iinhibitor"asdescribedherein.  

[0036] Asusedhereintheterms''treating,,, ''treat'orthelikewithrespecttopainmeanto 

alleviateorreducetheseverityofatleastonesymptomorindicationtoeliminatethecausation 

ofsymptomseitheronatemporaryorpermanentbasistoinhibitpaintoreducepainand/orto 

reducetheneedforopioidsorotheranalgesics.Thepain(sometimesreferredtohereinas 

cancerpain")canoriginatefromthepatient'sprimarycanceritselforfromotherareasinthe 

patient'sbodywherethecancerhasspread(metastases).Cancerpainmayarisefrominjuries 

infectionorinflammationassociatedwiththecancer.Cancerpainmayarisefromthephysical 

effectofthecanceronaregionofthepatient'sbodyormaybecausedbychemicalssecreted 

fromcancerouscellsand/ortissuesduetothecanceritselfand/oracancertreatment.Cancer 
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U painmayincludeacutechronicand/orbreakthroughpain.Inrelatedembodimentstheterms 

''treating,,, ''treat"orthelikewithrespecttotumorgrowthmeantoalleviateorreducetheseverity 

ofatleastonesymptomorindicationtoeliminatethecausationofsymptomseitherona 

temporaryorpermanentbasistodelayorinhibittumorgrowthtoreducetumorcellloadortumor 

burdentopromotetumorregressiontocausetumorshrinkagenecrosisand/ordisappearance 

topreventtumorrecurrencetopreventorinhibitmetastasistoinhibitmetastatictumorgrowth 

toeliminatetheneedforradiationorsurgerytoincreasedurationofsurvivalofthesubjectand/or 

leadtostabledisease(SD),partialresponse(PR)orcompleteresponse(CR)(asdetermined 

usingRECISTcriteria).Inmanyembodimentstheterms"tumor" "lesion,""tumorlesion, 

cancerand"malignancyareusedinterchangeablyandrefertooneormorecancerousgrowths.  

[0037] Asusedhereintheexpressionasubjectinneedthereof"withrespecttotreatingor 

inhibitingcancerpainmeansahumanornon-humanmammalthathascancerandexhibitsone 

ormoresymptomsorindicationsofpainandwhoneedstreatmentforthesame.Theterm 

subject"maybeinterchangeablyusedwiththeterm patient".Insomeembodimentsthe 

expressionincludeshumansubjectsthathaveand/orneedtreatmentforpainandalsohave 

and/orneedtreatmentforasolidtumore.g.,analcancerbladdercancerbonecancerbreast 

cancerbraincancercervicalcancercoloncancercolorectalcancerendometrialcancer 

esophagealcancerheadandneckcancerkidneycancerlivercancerlungcancermyeloma 

ovariancancerpancreaticcancerprostatecancersalivaryglandcancerskincancer(0500 

andBOO),stomachcancertesticularcanceranduterinecancer.  

[0038] Inrelatedembodimentstheexpressionincludessubjectswithprimaryormetastatic 

orametastatictumorand/orwithoneormoresymptomsorindicationsincludingbutnotlimited 

topainunexplainedweightlossgeneralweaknesspersistentfatiguelossofappetitefever 

nightsweatsboneormusclepainshortnessofbreathswollenabdomenchestpain/pressure 

enlargementofspleenandelevationinthelevelofacancer-relatedbiomarker.  

[0039] Theseverityofapatient'spainmaybeassessedusingstandardmethodsknownto 

thoseskilledintheartsuchastheEuropeanOrganizationforResearchandTreatmentofCancer 

(EORTC)cancerspecific30-itemquestionnaire(QLQ-030)qualityoflifescale(Osobaetal J 

C/inOncoL1998w16:139-144),thePainIntensityNumericalRatingScale(NRS)scorethe 

RolandMorrisDisabilityQuestionnaire(RMDQ)totalscoreorthePatientGlobalAssessment 

(PGA)ofpainscore(Mannionetal.,NatClin.PractRheumatoL,2007,3:610-618).Other 

methodsthatmaybeusedtomeasurepainintensityinclude:visualanaloguescales(VASs), 
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verbalratingscales(VRSs),andnumericalratingscales(NRSs)(VonKorffetalU,2000,Spine 

25:3140-51UZanolietalU,2000,Spine25:3178~85UHaefelietalU,2006,EurSpineJ,15(Suppl1): 

S17~S24UMcGuire,1999,INSTRUMENTSFORHEALTH-CARERESEARCH 528-561(Eds.Frank

StromborgandOlsen);OgonetalU,1996,Pain,64:425~428UHaggetalU,2003,EurSpinei,12:12

20JensenetalU,1986,Pain,27:117-126).  

[0040] TheEORTCQLQ-C30isoneofthestandardinstrumentsusedinoncologyforthe 

evaluationofnewcancertherapiesandprovidesacomprehensiveassessmentoftheprincipal 

health-relatedQoLdimensionsidentifiedasrelevantbycancerpatients(physicalfunctioning, 

emotionalcognitiveroleandsocialfunctioningglobalQoL),andtheimpactofsymptomsand 

toxicities.Scoresrangefrom0toI00higherscoresonfunctionaldomainsandlowerscoreson 

symptomsreflectbetteroutcomes.Achangeofatleast10pointsabsolutevaluefrombaselineis 

consideredclinicallymeaningful(OsobaetalUJCllnOncol,1998U16:139-144).  

[0041] TheSKINDEX-16assessestheimpactofskindiseaseonpatients'health-relatedQoL 

overthepastweekwithresultsreportedonthreesubscales(symptomemotionalandfunctional).  

SKINDEX-16isadermatology-specificmeasurethatfocusesonspecificdomainsofdisease 

burdenastheyrelatetoskindisease.Scoresonthesubscalesrangefrom0toIQQUlowerscores 

reflectlowerimpactofdisease.Achange 10pointsisconsideredclinicallymeaningful(Hansson 

etal. , EurJDermatoL, 2018U28:775~783).  

[0042] Insomeembodimentsthedisclosedmethodsoftreatingorinhibitingcancerpainlead 

tooneormoreofthefollowingeffects:reductionofpainimprovementinqualityoflifereduction 

andreductionoftumorcells.  

[0043] Incertainembodimentsthemethodsofthepresentdisclosureareusedinasubjectwith 

asolidtumor.Asusedhereinthetermsolidtumor"referstoanabnormalmassoftissuethat 

usuallydoesnotcontaincystsorliquidareas.Solidtumorsmaybebenign(notcancer)or 

malignant(cancer).ForthepurposesofthepresentdisclosurethetermsolidtumoKmeans 

malignantsolidtumor.Thetermincludesdifferenttypesofsolidtumorsnamedforthecelltypes 

thatformthemviz.sarcomascarcinomasandlymphomas.Howeverthetermdoesnotinclude 

leukemias.Invariousembodimentstheterm solidtumor"includescancersarisingfrom 

connectiveorsupportingtissue(e.g.,boneormuscle)(referredtoassarcomas),cancersarising 

fromthebody'sglandularcellsandepithelialcellswhichlinebodytissues(referredtoas 

carcinomas),andcancersofthelymphoidorganssuchaslymphnodesspleenandthymus 

(referredtoaslymphomas).Lymphoidcellsoccurinalmostalltissuesofthebodyandtherefore 
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lymphomasmaydevelopinawidevarietyoforgans.Incertainembodimentsthetermsolid 

tumoKincludescancersincludingbutnotlimitedtoBOOOSCOcolorectalcancerovarian 

cancerprostatecancerbreastcancerbraincancercervicalcancerbladdercanceranal 

canceruterinecancercoloncancerlivercancerpancreaticcancerlungcancerendometrial 

cancerbonecancertesticularcancerskincancerkidneycancerstomachcanceresophageal 

cancerheadandneckcancersalivaryglandcancerandmyeloma.Incertainembodimentsthe 

termsolidtumor"includescancersincludingbutnotlimitedtohepatocellularcarcinomanon

smallcelllungcancerheadandnecksquamouscellcancerbasalcellcarcinomabreast 

carcinoma cutaneous squamous cell carcinoma chondrosarcoma, angiosarcoma 

cholangiocarcinomasofttissuesarcomacolorectalcancermelanomaMerkelcellcarcinoma 

andglioblastomamultiforme.IncertainembodimentsthetermsolidtumoKcomprisesmorethan 

onesolidtumorlesionslocatedseparatefromoneanothere.g.,2,morethan2morethan5 

morethan10,morethan15morethan20,ormorethan25lesionsinasubjectinneedof 

treatment.Incertainembodimentsthemorethanonelesionsarelocateddistallyfromone 

anotherinthesameorgan.Incertainotherembodimentsthetumorlesionsmaybelocatedin 

differentorgans.  

[0044] Accordingtocertainembodimentsthepresentdisclosureincludesmethodsfortreating 

orinhibitingpaininacancerpatient.Insomeembodimentsthedisclosedmethodsreduceopioid 

usebythepatient.Insomeembodimentsthedisclosedmethodstreatorinhibittumorgrowth 

concurrentlywithreducingpaininthepatient.  

[0045] Incertainembodimentsthemethodscompriseadministeringatherapeuticallyeffective 

butarenotlimitedtoopioids(e.g.,fentanyloxycodonehydrocodonehydromorphonecodeine 

morphine, meperidine, methadone), non-steroidal anti-inflammatory drugs (NSAIDs), 

acetaminophensteroidsandcombinationsthereof.Inoneembodimenttheanalgesictherapy 

comprisesanopioid.  

[0046] Incertainembodimentsthemethodscompriseadministeringatherapeuticallyeffective 

amountofaPD-Iinhibitorincombinationwithananalgesictherapyandananti-tumortherapy.  

Anti-tumortherapiesincludebutarenotlimitedtoconventionalanti-tumortherapiessuchas 

chemotherapyradiationsurgeryandotheranti-tumortherapies.  

[0047] Themethodsofthepresentdisclosureaccordingtocertainembodimentsinclude 

administeringtoasubjectatherapeuticallyeffectiveamountofaPD-Iinhibitor(e.g.,ananti-PD

Iantibodyorantigen-bindingfragmentthereof)incombinationwithanadditionaltherapeutic 
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agentortherapy.Theadditionaltherapeuticagentortherapymaybeadministeredforreducing 

painforincreasinganti-tumorefficacyforreducingtoxiceffectsofoneormoretherapiesand/or 

forreducingthedosageofoneormoretherapies.Invariousembodimentstheadditional 

therapeuticagentortherapymayincludeoneormoreof:radiationsurgeryacancervaccine 

imiquimod ananti-viralagent(e.g.,cidofovir),photodynamictherapyHHItherapy(e.g., 

vismodegibsonedegib),aprogrammeddeathligandI(PD-LI)inhibitor(e.g.,ananti-PD-LI 

antibody),alymphocyteactivationgene3(LAGS)inhibitor(e.g.,ananti-LAGSantibody),a 

cytotoxic T-lymphocyte-associated protein 4 (CTLA-4) inhibitor (e.g., ipilimumab), a 

glucocorticoid-inducedtumornecrosisfactorreceptor(GITR)agonist(e.g.,ananti-GITR 

antibody),aT-cellimmunoglobulinandmucincontaining-3(TIM3)inhibitoraB-and 

lymphocyteattenuator(BTLA)inhibitoraT-cellimmunoreceptorwithIgandITIMdomains(TIGIT) 

inhibitora0D38inhibitora0D47inhibitoranindoleamine-2,3-dioxygenase(IDO)inhibitora 

0D28activatoravascularendothelialgrowthfactor(VEGF)antagonist~e.g.,aVEGF-Trap"such 

asafliberceptorananti-VEGFantibodyorantigenbindingfragmentthereof(e.g.,bevacizumab 

orranibizumab)orasmallmoleculekinaseinhibitorofVEGFreceptor(e.g.,sunitinibsorafenib 

orpazopanib)],anangiopoietin-2(Ang2)inhibitoratransforminggrowthfactorbeta(TGF~) 

inhibitoranepidermalgrowthfactorreceptor(EGFR)inhibitoranantibodytoatumor-specific 

antigen~e.g.,0A9,0A125,melanoma-associatedantigen3(MAGE3),carcinoembryonicantigen 

(CEA),vimentintumor-M2-PKprostate-specificantigen(PSA),mucin-IMART-Iand0A19-9J, 

avaccine(e.g.,BacillusCalmette-Guerin),granulocyte-macrophagecolony-stimulatingfactor 

(GM-CSF),anoncolyticvirus acytotoxinachemotherapeuticagent(e.g.,pemetrexed 

carboplatin, gemcitabine, methotrexate, mitoxantrone oxaliplatin, paclitaxel, topotecan 

irinotecanvinorelbineandvincristine),vismodegibsonedegibanIL-6RinhibitoranIL-4R 

inhibitoranIL-lOinhibitoracytokinesuchasIL-2,IL-7,IL-12,IL-21,andIL-15,anantibodydrug 

conjugateanoncolyticvirusananti-inflammatorydrugsuchasacorticosteroidananalgesica 

non-steroidalanti-inflammatorydrug(NSAID),anopioidandadietarysupplementsuchasan 

antioxidantandcombinationsthereof.  

[0048] Asusedhereintheexpression"incombinationwith"referstotheco-administrationofa 

PD-Iinhibitordisclosedherein(e.g.,ananti-PD-Iantibody)andasecondtherapeuticagentor 

therapytoasubject.Insomeembodimentstheco-administrationisconcurrent.Inother 

embodimentsthePD-Iinhibitorisadministeredpriortotheadditionaltherapeuticagentor 

therapy.InotherembodimentsthePD-Iinhibitorisadministeredaftertheadditionaltherapeutic 

agentortherapy.  
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[0049] Incertainembodimentsthepresentdisclosureincludesmethodstotreatorinhibitpain 

themethodscomprising:(a)selectingacancerpatientsufferingfrompainwhereinthepatientis 

selectedbasedononeormoreofthefollowingattributes:(i)thepatienthasOSCO;(ii)thepatient 
hasoneormoretumorlesions;(iii)thetumoris U 

unresectable,(iv)thepatientisnotasuitable 

candidateforsurgeryand/orradiationtherapy;(v)thepatienthasmetastaticorlocallyadvanced 

osco.(vi)thepatienthasanEasternCooperativeOncologyGroup(ECOG)performancestatus 
oflessthanorequalto1,(vii)thepatientisonastandardofcarepainmedication(suchasan 

opioid);(viii)thepatientexhibitsahighscoreforpainonaQualityofLife(QoL)questionnaire 

and(ix)thetumorcomprisesUV-inducedDNAdamage;and(b)administeringatherapeutically 

effectiveamountofaPD-Iinhibitor(e.g.,ananti-PD-Iantibodyorantigen-bindingfragment 

thereof)tothepatientinneedthereof.  

[0050] Incertainembodimentsthemethodsofthepresentdisclosurecompriseadministering 

toasubjectinneedthereofatherapeuticallyeffectiveamountofaPD-Iinhibitor(e.g.,ananti

PD-Iantibodyorantigen-bindingfragmentthereof),whereinadministrationofthePD-Iinhibitor 

leadstoreducedcancerpain.Incertainembodimentspainisreducedbyatleastabout10% 

about20%, about30%,about40%,about50%,about60%,about70%,about80%ormoreas 

comparedtothebaselinelevelofpainexperiencedbythepatientpriortoadministrationofthe 

PD-Iinhibitor.Incertainembodimentspainisreducedbyatleast50%within2months,4months 

6months,8months,10monthsorIyearafteradministrationofthePD-Iinhibitor.Incertain 

embodimentspainisreducedbyatleast60%within2months,4months,6months,8months 

10monthsorIyearafteradministrationofthePD-Iinhibitor.Incertainembodimentspainis 

afteradministrationofthePD-Iinhibitor.Incertainembodimentspainisreducedbyatleast80% 

within2months,4months,6months,8months,10monthsorIyearafteradministrationofthe 

PD-Iinhibitor.Incertainembodimentspainisreducedbyatleast90%within2months,4months 

6months,8months,10monthsorIyearafteradministrationofthePD-Iinhibitor.Asused 

herein,"administrationofthePD-IinhibitoKmayrefertotheinitiationofanadministrationregimen 

(e.g.,oneormoredosesorcyclesasdescribedherein)ofthePD-Iinhibitor.  

[0051] Incertainembodimentsthemethodsofthepresentdisclosurecompriseadministering 

toasubjectinneedthereofatherapeuticallyeffectiveamountofaPD-Iinhibitor(e.g.,ananti

PD-Iantibodyorantigen-bindingfragmentthereof),whereinadministrationofthePD-Iinhibitor 

leadstooneormoreofthefollowing:(i)treatsorinhibitsthegrowthofa , (ii)promotes 

tumorregression;(iii)reducestumorcellloadortumor , (iv)preventstumorrecurrence 
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(v)partialresponse(PR)orcompleteresponse(CR)asdeterminedusingRECIST 7 (vi) 

increasedoverallsurvivalorprogression-free , (vii)reducespaininthepatientbyabout 

20%,30%40%,50%ormoreascomparedtothe , (viii)leadstoreduceduseof 

analgesictherapybythepatient;and/or(ix)increasesqualityoflifeasdeterminedbyQoL 

questionnaireanalysis.  

[0052] Incertainembodimentsthemethodsofthepresentdisclosurecompriseadministering 

toasubjectinneedthereofatherapeuticallyeffectiveamountofaPD-Iinhibitor(e.g.,ananti

PD-Iantibodyorantigen-bindingfragmentthereof),whereinadministrationofthePD-Iinhibitor 

concurrentlyleadstoreducedcancerpain(e.g.,reducedbyatleastaboutI0%about20%about 

30%,about40%,about50%,about60%,about70%,orabout80%)andcompletedisappearance 

ofallevidenceoftumorcells("completeresponse").Incertainembodimentsadministrationof 

theanti-PD-Iantibodyconcurrentlyleadstoreducedcancerpain(e.g.,reducedbyatleastabout 

10%,about20%,about30%,about40%,about50%,about60%,about70%,orabout80%)and 

atleast30%decreaseintumorcellsortumorsize("partialresponse').Tumorreductioncanbe 

measuredbyanymethodsknowninthearte.g.,X-rayspositronemissiontomography(PET), 

computedtomography(CT),magneticresonanceimaging(MRI),cytologyhistologyormolecular 

geneticanalyses.Asusedhereinthetermconcurrently"referstothebenefitsoftreatmentor 

inhibitionofpaincoincidingwiththebenefitsoftreatmentorinhibitionoftumorgrowthwherein 

bothtypesofbenefitsareachievedatapproximatelythesametime- e.g.,withinIweek,2weeks 

3weeksImonth,2months,3months,4months,5monthsor6monthsofeachother.  

[0053] Incertainembodimentsthemethodsofthepresentdisclosurecompriseselectinga 

PD-Iinhibitor(e.g.,ananti-PD-Iantibodyorantigen-bindingfragmentthereof),wherein 

administrationofthePD-Iinhibitorleadstoincreasedoverallsurvival(OS)orprogression-free 

survival(PFS)ofthepatientascomparedtoapatientadministeredwitha'standard-of-care 

(SOC)analgesictherapy(e.g.,opioidorNSAID).IncertainembodimentsthePFSisincreased 

byatleastonemonthatleast2monthsatleast3monthsatleast4monthsatleast5months 

atleast6monthsatleast7monthsatleast8monthsatleast9monthsatleast10monthsat 

leastIImonthsatleastIyearatleast2yearsoratleast3yearsascomparedtoapatient 

administeredwithanyoneormoreSOCtherapies.IncertainembodimentstheOSisincreased 

byatleastonemonthatleast2monthsatleast3monthsatleast4monthsatleast5months 

atleast6monthsatleast7monthsatleast8monthsatleast9monthsatleast10monthsat 
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leastIImonthsatleastIyearatleast2yearsoratleast3yearsascomparedtoapatient 

administeredwithanyoneormoreSoctherapies.  

[0054] Incertainembodimentsthemethodsofthepresentdisclosurecompriseadministering 

toasubjectinneedthereofatherapeuticallyeffectiveamountofaPD-Iinhibitor(e.g.,ananti

PD-Iantibodyorantigen-bindingfragmentthereof),whereinthesubjectisacancerpatientand 

theadministrationofthePD-Iinhibitorleadstoreducedopioidusebythecancerpatient.In 

certainembodimentsopioiduseisreducedbyatleastabout10%about20%about30%about 

40%,orabout50%ascomparedtoanuntreatedsubjectorasubjectadministeredanotheranti

tumortherapy.Incertainembodimentsopioiduseisreducedbyatleast20%within4months,6 

months,8months,10monthsorIyearafteradministrationofafirstdoseofthePD-Iinhibitor.  

Incertainembodimentsopioiduseisreducedbyatleast30%within4months,6months8 

months,10monthsorIyearafteradministrationofafirstdoseofthePD-Iinhibitor.Incertain 

embodimentsopioiduseisreducedbyatleast40%within4months,6months,8months,10 

monthsorIyearafteradministrationofafirstdoseofthePD-Iinhibitor.Incertainembodiments 

opioiduseisreducedbyatleast50%within4months,6months,8months,10monthsorIyear 

afteradministrationofafirstdoseofthePD-Iinhibitor.  

[0055] ThepresentdisclosurealsoprovideskitscomprisingaPD-Iinhibitor(e.g.,ananti-PD-I 

antibodyorantigen-bindingfragmentthereof)fortherapeuticusesasdescribedherein.Kits 

typicallyincludealabelindicatingtheintendeduseofthecontentsofthekitandinstructionsfor 

use.Asusedhereintheterm"label"includesanywritingorrecordedmaterialsuppliedoninor 

withthekitorwhichotherwiseaccompaniesthekit.Accordinglythisdisclosureprovidesakitfor 

therapeuticallyeffectivedosageofaPD-Iinhibitorantibody;and(b)instructionsforusingthePD

Iinhibitorinanyofthemethodsdisclosedherein.Incertainembodimentsfortreatinghuman 

patientsthekitcomprisesaPD-Iinhibitordisclosedhereine.g.,cemiplimabnivolumabor 

pembrolizumab.Insomeembodimentstheinstructionsincludeinstructionsforadministeringthe 

PD-Iinhibitortotreatorinhibitpain.  

MethodsofReducingAnalgesicUse 

[0056] Thepresentdisclosureincludesmethodsofreducinganalgesic(e.g.,opioid)use 

comprisingselectingacancerpatientsufferingfrompainwhereinthepatientisbeingtreatedwith 

analgesictherapy(Le.,asabackgroundmedication)tomanagethepatient'spain;and 

administeringtothepatientanantibodyorantigen-bindingfragmentthereofthatspecificallybinds 
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U PD-IPD-LIand/orPD-L2 oranyother"PD-Iinhibitor asdescribedherein.Insome 

embodimentsthemethodreducesthepatient'suseoftheanalgesicorreducestheneedfor 

analgesictherapybyreducingthepatient'spain.Ingeneralthereductionofanalgesicuseis 

measuredasacomparisonfromtheinitialbaselineusebeforeadministrationofthePD-Iinhibitor 

andatatimepointafteradministrationofthePD-Iinhibitor(e.g.,afterinitiationofan 

administrationregimen(e.g.,oneormoredosesorcyclesasdescribedherein).Insome 

embodimentstheamountofanalgesictherapyreceivedbythecancerpatientbeingtreatedwith 

aPD-Iinhibitorislessthantheamountofanalgesictherapyreceivedbyacancerpatientnot 

treatedwithaPD-Iinhibitor.  

[0057] Insomeembodimentsthedisclosedmethodsofreducinganalgesicusecomprise 

selectingapatientwithcancerwhereinthepatientisreceivinganalgesictherapyasaconcomitant 

orbackgroundmedicationtomanagepain;andadministeringatherapeuticallyeffectiveamount 

ofaPD-Iinhibitortothepatient.Ingeneraltheanalgesictherapyisadministeredtomanagethe 

patient'spaine.g.,priortoadministrationofthePD-Iinhibitor.Insomeembodimentsthe 

analgesictherapyisanopioid.Insomeembodimentsthedisclosedmethodsreducetheamount 

ofanalgesictherapyreceivedbythepatientby20%,30%,40%,50%ormoreascomparedto 

thebaselineamountofanalgesictherapyreceivedbythepatientpriortoadministrationofthe 

PD-Iinhibitor.AsusedhereinadministrationofthePD-IinhibitoKmayrefertotheinitiationof 

anadministrationregimen(e.g.,oneormoredosesorcyclesasdescribedherein)ofthePD-I 

inhibitor.Insomeembodimentstheamountofanalgesictherapyisreducedby20%,30%,40% 

50%ormorewithin4months6months,8months,10monthsorIyearafteradministrationof 

Insomeembodimentsthedisclosedmethodsofreducinganalgesicuseleadtoreducedcancer 

painasthepatientisreceivinglessanalgesictherapywhilemaintainingacontinuingregimenof 

administrationofthePD-Iinhibitor.Inoneembodimenttheuseofanalgesictherapyiseliminated 

orwithdrawnuponadministrationofoneormoredosesofthePD-Iinhibitor.  

[0058] Insomeembodimentsthedisclosedmethodsincludereducingtheuseofananalgesic 

selectedfromoneormoreofanopioidNSAIDacetaminophenasteroidandcombinations 

thereof.Insomeembodimentstheanalgesiccomprisesanopioid.Insomeembodimentsthe 

opioidisselectedfromfentanyloxycodonehydrocodonehydromorphonecodeinemorphine 

meperidineandmethadone.  

[0059] Incertainembodimentsthemethodsofthepresentdisclosurecompriseadministering 

toasubjectinneedthereofatherapeuticallyeffectiveamountofaPD-Iinhibitor(e.g.,ananti
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PD-Iantibodyorantigen-bindingfragmentthereof),whereinthesubjectisacancerpatientand 

theadministrationofthePD-Iinhibitorleadstoreducedopioidusebythecancerpatient.In 

certainembodimentsopioiduseisreducedbyatleastabout10%about20%about30%about 

40%,orabout50%ascomparedtoanuntreatedsubjectorasubjectadministeredanotheranti

tumortherapy.Incertainembodimentsopioiduseisreducedbyatleast20%within4months,6 

months,8months,10monthsorIyearafteradministrationofafirstdoseofthePD-Iinhibitor.  

Incertainembodimentsopioiduseisreducedbyatleast30%within4months,6months8 

months,10monthsorIyearafteradministrationofafirstdoseofthePD-Iinhibitor.Incertain 

embodimentsopioiduseisreducedbyatleast40%within4months,6months,8monthsIC 

monthsorIyearafteradministrationofafirstdoseofthePD-Iinhibitor.Incertainembodiments 

opioiduseisreducedbyatleast50%within4months,6months,8months,10monthsorIyear 

afteradministrationofafirstdoseofthePD-Iinhibitor.  

[0060] Incertainembodimentsthemethodsofthepresentdisclosurecompriseadministering 

toasubjectinneedthereofatherapeuticallyeffectiveamountofaPD-Iinhibitor(e.g.,ananti

PD-Iantibodyorantigen-bindingfragmentthereof),whereinadministrationofthePD-Iinhibitor 

concurrentlyleadstoreducedcancerpain(e.g.,reducedbyatleastaboutI0%about20%about 

30%,about40%,about50%,about60%,about70%,orabout80%)andcompletedisappearance 

ofallevidenceoftumorcells("completeresponse").Incertainembodimentsadministrationof 

theanti-PD-Iantibodyconcurrentlyleadstoreducedcancerpain(e.g.,reducedbyatleastabout 

10%,about20%,about30%,about40%,about50%,about60%,about70%,orabout80%)and 

atleast30%decreaseintumorcellsortumorsize("partialresponse').Tumorreductioncanbe 

computedtomography(CT),magneticresonanceimaging(MRI),cytologyhistologyormolecular 

geneticanalyses.Asusedhereinthetermconcurrently"referstothebenefitsoftreatmentor 

inhibitionofpaincoincidingwiththebenefitsoftreatmentorinhibitionoftumorgrowthwherein 

bothtypesofbenefitsareachievedatapproximatelythesametime- e.g.,withinIweek,2weeks 

3weeksImonth,2months,3months,4months,5monthsor6monthsofeachother.  

[0061] ThepresentdisclosurealsoprovideskitscomprisingaPD-Iinhibitor(e.g.,ananti-PD-I 

antibodyorantigen-bindingfragmentthereof)fortherapeuticusesasdescribedherein.Kits 

typicallyincludealabelindicatingtheintendeduseofthecontentsofthekitandinstructionsfor 

use.Asusedhereintheterm"label"includesanywritingorrecordedmaterialsuppliedoninor 

withthekitorwhichotherwiseaccompaniesthekit.Accordinglythisdisclosureprovidesakitfor 

treatingasubjectafflictedwithacancerandpainthekitcomprising:(a)atherapeuticallyeffective 
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dosageofaPD-Iinhibitorantibody;and(b)instructionsforusingthePD-Iinhibitorinanyofthe 

methodsdisclosedherein.Incertainembodimentsfortreatinghumanpatientsthekitcomprises 

aPD-Iinhibitordisclosedhereine.g.,cemiplimabnivolumaborpembrolizumab.Insome 

embodimentstheinstructionsincludeinstructionsforadministeringthePD-Iinhibitortotreator 

inhibitpainandtotreatorinhibitthegrowthofatumor.  

PD-IInhibitors 

[0062] Themethodsdisclosedhereinincludeadministeringatherapeuticallyeffectiveamount 

ofaPD-Iinhibitor.Asusedhereina"PD-Iinhibitor"referstoanymoleculecapableofinhibiting, 

blockingabrogatingorinterferingwiththeactivityorexpressionofPD-I. Insomeembodiments 

thePD-Iinhibitorcanbeanantibodyasmallmoleculecompoundanucleicacidapolypeptide 

orafunctionalfragmentorvariantthereof.Non-limitingexamplesofsuitablePD-Iinhibitor 

antibodiesincludeanti-PD-Iantibodiesandantigen-bindingfragmentsthereofanti-PD-LI 

antibodiesandantigen-bindingfragmentsthereofandanti-PD-L2antibodiesandantigen-binding 

fragmentsthereofOthernon-limitingexamplesofsuitablePD-IinhibitorsincludeRNAi 

moleculessuchasanti-PD-IRNAimolecules, anti-PD-LIRNAiandananti-PD-L2RNAi 

antisensemoleculessuchasanti-PD-IantisenseRNAanti-PD-LIantisenseRNAandanti-PD

L2antisenseRNAanddominantnegativeproteinssuchasadominantnegativePD-Iproteina 

dominantnegativePD-LIproteinandadominantnegativePD-L2protein.Someexamplesofthe 

foregoingPD-I inhibitorsaredescribedine.g.,US9308236,US10011656,andUS 

20170290808,theportionsofwhichthatidentifyPD-Iinhibitorsareherebyincorporatedby 

I! 'I [0063] Thetermantibodyasusedhereinisintendedtorefertoimmunoglobulinmolecules 

comprisedoffourpolypeptidechainstwoheavy(H)chainsandtwolight(L)chainsinter

connectedbydisulfidebonds(i.e."fullantibodymolecules"),aswellasmultimersthereof(e.g.  

1gM)orantigen-bindingfragmentsthereof.Eachheavychainiscomprisedofaheavychain 

variableregion("HCVR"or"VH")andaheavychainconstantregion(comprisedofdomainsCHI 

CH2andCH3).Eachlightchainiscomprisedofalightchainvariableregion("LCVRorVL")and 

alightchainconstantregion(CL).TheVHandVLregionscanbefurthersubdividedintoregionsof 

hypervariabilitytermedcomplementaritydeterminingregions(CDR),interspersedwithregions 

thataremoreconservedtermedframeworkregions(FR).EachVHandVLiscomposedofthree 

CDRsandfourFRsarrangedfromamino-terminustocarboxy-terminusinthefollowingorder: 

FRIODRIFR2,CDR2,FR3,CDR3,FR4.IncertainembodimentstheFRsoftheantibody(or 

antigenbindingfragmentthereof)maybeidenticaltothehumangermlinesequencesormaybe 
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naturallyorartificiallymodified.Anaminoacidconsensussequencemaybedefinedbasedona 

side-by-sideanalysisoftwoormoreCDRs.Thetermantibody,"asusedhereinalsoincludes 

antigen-bindingfragmentsoffullantibodymolecules.  

[0064] Asusedhereinthetermsantigen-bindingfragmentofanantibody,"antigen-binding 

portion"ofanantibodyandthelikeincludeanynaturallyoccurringenzymaticallyobtainable 

syntheticorgeneticallyengineeredpolypeptideorglycoproteinthatspecificallybindsanantigen 

toformacomplex.Antigen-bindingfragmentsofanantibodymaybederivede.g.,fromfull 

antibodymoleculesusinganysuitablestandardtechniquessuchasproteolyticdigestionor 

recombinantgeneticengineeringtechniquesinvolvingthemanipulationandexpressionofDNA 

encodingantibodyvariableandoptionallyconstantdomains.SuchDNAisknownand/orisreadily 

availablefrome.g.,commercialsourcesDNAlibraries(includinge.g.,phage-antibodylibraries), 

orcanbesynthesized.TheDNAmaybesequencedandmanipulatedchemicallyorbyusing 

molecularbiologytechniquesforexampletoarrangeoneormorevariableand/orconstant 

domainsintoasuitableconfigurationortointroducecodonscreatecysteineresiduesmodify, 

addordeleteaminoacidsetc.  
[0065] Non-limitingexamplesofantigen-bindingfragmentsinclude:(i)Fab , (ii) 

fragments 

F(ab)2fragments;(iii)Fdfragments;(iv)Fvfragments;(v)single-chainFv(scFv) , (vi) 

dAbfragments;and(vii)minimalrecognitionunitsconsistingoftheaminoacidresiduesthatmimic 

thehypervariableregionofanantibody(e.g.,anisolatedcomplementaritydeterminingregion 

(CDR)suchasaCDR3peptide),oraconstrainedFR3-CDR3-FR4peptide.Otherengineered 

molecules suchasdomain-specificantibodiessingledomainantibodiesdomain-deleted 

minibodiesnanobodies(e.g.monovalentnanobodiesbivalentnanobodiesetc.),smallmodular 

immunopharmaceuticals(SMIPs),andsharkvariableIgNARdomainsarealsoencompassed 

withintheexpressionIIantigen-bindingfragmentI, asusedherein.  

[0066] Anantigen-bindingfragmentofanantibodywilltypicallycompriseatleastonevariable 

domain.Thevariabledomainmaybeofanysizeoraminoacidcompositionandwillgenerally 

compriseatleastoneCDRwhichisadjacenttoorinframewithoneormoreframework 

sequences.Inantigen-bindingfragmentshavingaVHdomainassociatedwithaVLdomainthe 

VHandVLdomainsmaybesituatedrelativetooneanotherinanysuitablearrangement.For 

examplethevariableregionmaybedimericandcontainVH-VH, VH-VLorVL-VLdimers.  

Alternativelytheantigen-bindingfragmentofanantibodymaycontainamonomericVHorVL 

domain.  
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[0067] Incertainembodimentsanantigen-bindingfragmentofanantibodymaycontainatleast 
U onevariabledomaincovalentlylinkedtoatleastoneconstantdomain.Non-limitingexemplary 

configurationsofvariableandconstantdomainsthatmaybefoundwithinanantigen-binding 

fragmentofanantibodyofthepresentdisclosureinclude:(i)VH-CHI(ii)VH-CHZ(iii) , (iv) 

VH-CHIADH 2 , (v)VH-CHI-CH 2 -CH3 ;(vi)VH-CH2 -CH3 ;(vii)VH-CL;(viii)VL-CHI(ix)VL-CH 2 ;(x)VL

OH3 , (xi)VL-CHI-OH2 ;(xii)VL-CHI-CH 2 -CH&(xiii)VL-CH 2 -CH3 and(xiv)VL-CL.Inanyconfiguration 

ofvariableandconstantdomainsincludinganyoftheexemplaryconfigurationslistedabovethe 

variableandconstantdomainsmaybeeitherdirectlylinkedtooneanotherormaybelinkedbya 

fullorpartialhingeorlinkerregion.Ahingeregionmayconsistofatleast2(e.g.,5,10,15,20 

40,60ormore)aminoacidswhichresultinaflexibleorsemi-flexiblelinkagebetweenadjacent 

variableand/orconstantdomainsinasinglepolypeptidemolecule.Moreoveranantigen-binding 

fragmentofanantibodyofthepresentdisclosuremaycompriseahomo-dimerorhetero-dimer 

(orothermultimer)ofanyofthevariableandconstantdomainconfigurationslistedaboveinnon

covalentassociationwithoneanotherand/orwithoneormoremonomericVHorVLdomain(e.g., 

bydisulfidebond(s)).  

[0068] Theantibodiesusedinthemethodsdisclosedhereinmaybehumanantibodies.Asused 

hereintheterm"humanantibody"referstoantibodieshavingvariableandconstantregions 

derivedfromhumangermlineimmunoglobulinsequences.Thehumanantibodiesofthepresent 

disclosuremaynonethelessincludeaminoacidresiduesnotencodedbyhumangermline 

immunoglobulinsequences(e.g.,mutationsintroducedbyrandomorsite-specificmutagenesisin 

vitroorbysomaticmutationinvivo),forexampleintheCDRsandinparticularCDR3.However 

sequencesderivedfromthegermlineofanothermammalianspeciessuchasamousehave 

beengraftedontohumanframeworksequences.  

[0069] Theantibodiesusedinthemethodsdisclosedhereinmayberecombinanthuman 

antibodies.Asusedhereinthetermrecombinanthumanantibody"includesallhumanantibodies 

thatarepreparedexpressedcreatedorisolatedbyrecombinantmeanssuchasantibodies 

expressedusingarecombinantexpressionvectortransfectedintoahostcell(describedfurther 

below),antibodiesisolatedfromarecombinantcombinatorialhumanantibodylibrary(described 

furtherbelow),antibodiesisolatedfromananimal(e.g.,amouse)thatistransgenicforhuman 

immunoglobulingenes(seee.g.,Tayloretal.,1992,NucLAcidsRes.,20:6287-6295)or 

antibodiespreparedexpressedcreatedorisolatedbyanyothermeansthatinvolvessplicingof 

humanimmunoglobulingenesequencestootherDNAsequences.Suchrecombinanthuman 
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antibodieshavevariableandconstantregionsderivedfromhumangermlineimmunoglobulin 

sequences.Incertainembodimentshoweversuchrecombinanthumanantibodiesaresubjected 

toinvitromutagenesis(orwhenananimaltransgenicforhumanIgsequencesisusedinvivo 

somaticmutagenesis)andthustheaminoacidsequencesoftheVHandVLregionsofthe 

recombinantantibodiesaresequencesthatwhilederivedfromandrelatedtohumangermline 

VHandVLsequencesmaynotnaturallyexistwithinthehumanantibodygermlinerepertoirein 

vivo.  

Anti-PD-IAntibodiesandAntigen-BindingFragmentsThereof 

[0070] InsomeembodimentsPD-Iinhibitorsusedinthemethodsdisclosedhereinare 

antibodiesorantigen-bindingfragmentsthereofthatspecificallybindPD-I. Thetermspecifically 

binds" orthelikemeansthatanantibodyorantigen-bindingfragmentthereofformsacomplex 

withanantigenthatisrelativelystableunderphysiologicconditions.Methodsfordetermining 

whetheranantibodyspecificallybindstoanantigenarewellknownintheartandincludefor 

exampleequilibriumdialysissurfaceplasmonresonanceandthelike.Forexampleanantibody 

that"specificallybinds"PD-I, asusedinthecontextofthepresentdisclosureincludesantibodies 

thatbindPD-IoraportionthereofwithaKDoflessthanabout500nMlessthanabout300nM 

lessthanabout200nMlessthanabout100nMlessthanabout90nMlessthanabout80nM 

lessthanabout70nM, lessthanabout60nMlessthanabout50nMlessthanabout40nM 

lessthanabout30nMlessthanabout20nMlessthanaboutICnMlessthanabout5nMless 

thanabout4nMlessthanabout3nMlessthanabout2nMlessthanaboutInMorlessthan 

specificallybindshumanPD-Imayhoweverhavecross-reactivitytootherantigenssuchas 

PD-Imoleculesfromother(non-human)species.  

[0071] Accordingtocertainexemplaryembodimentstheanti-PD-Iantibodyorantigen

bindingfragmentthereofcomprisesaheavychainvariableregion(HCVR),lightchainvariable 

region(LCVR),and/orcomplementaritydeterminingregions(CDRs)comprisingtheaminoacid 

sequencesofanyoftheanti-PD-IantibodiessetforthinUS9987500,whichishereby 

incorporatedbyreferenceinitsentirety.Incertainexemplaryembodimentstheanti-PD-I 

antibodyorantigen-bindingfragmentthereofthatcanbeusedinthecontextofthepresent 

disclosurecomprisestheheavychaincomplementaritydeterminingregions(HCDRs)ofaheavy 

chainvariableregion(HCVR)comprisingtheaminoacidsequenceofSEQIDNO:Iandthelight 

chaincomplementaritydeterminingregions(LCDRs)ofalightchainvariableregion(LCVR) 

comprisingtheaminoacidsequenceofSEQIDNO:2.Accordingtocertainembodimentsthe 
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anti-PD-Iantibodyorantigen-bindingfragmentthereofcomprisesthreeHCDRs(HODRI 

HCDR2andHCDR3)andthreeLCDRs(LODRI LCDR2andLCDR3),whereintheHODRI 

comprisestheaminoacidsequenceofSEQIDNO:3theHCDR2comprisestheaminoacid 

sequenceofSEQIDNO:4.theHCDR3comprisestheaminoacidsequenceofSEQIDNO:5 

theLODRIcomprisestheaminoacidsequenceofSEQIDNO:6theLCDR2comprisesthe 

aminoacidsequenceofSEQIDNO:TandtheLCDR3comprisestheaminoacidsequenceof 

SEQIDNO:8.Inyetotherembodimentstheanti-PD-Iantibodyorantigen-bindingfragment 

thereofcomprisesanHCVRcomprisingSEQIDNO:IandanLCVRcomprisingSEQIDNO:2.  

Incertainembodimentsthemethodsofthepresentdisclosurecomprisetheuseofananti-PD-I 

antibodywhereintheantibodycomprisesaheavychaincomprisingtheaminoacidsequenceof 

SEQIDNO:9.Insomeembodimentstheanti-PD-Iantibodycomprisesalightchaincomprising 

theaminoacidsequenceofSEQIDNO:10.Anexemplaryantibodycomprisingaheavychain 

variableregioncomprisingtheaminoacidsequenceofSEQIDNO:Iandalightchainvariable 

regioncomprisingtheaminoacidsequenceofSEQIDNO:2isthefullyhumananti-PD-Iantibody 

knownascemiplimab(alsoknownasREGN28I~YLIBTAYO®).  

[0072] Accordingtocertainexemplaryembodimentsthemethodsofthepresentdisclosure 

comprisetheuseofcemiplimaborabioequivalentthereofAsusedhereintheterm 

"bioequivalent"referstoanti-PD-IantibodiesorPD-I-bindingproteinsorfragmentsthereofthat 

arepharmaceuticalequivalentsorpharmaceuticalalternativeswhoserateand/orextentof 

absorptiondonotshowasignificantdifferencewiththatofareferenceantibody(e.g., cemiplimab) 

whenadministeredatthesamemolardoseundersimilarexperimentalconditionseithersingle 

antigen-bindingproteinsthatbindtoPD-Ianddonothaveclinicallymeaningfuldifferenceswith 

cemiplimabwithrespecttosafetypurityand/orpotency.  

[0073] Accordingtocertainembodimentsofthepresentdisclosuretheanti-humanPD-I, or 

antigen-bindingfragmentthereofcomprisesaHCVRhaving90%,95%,98%or99%sequence 

identitytoSEQIDNO:I.  

[0074] Accordingtocertainembodimentsofthepresentdisclosuretheanti-humanPD-I, or 

antigen-bindingfragmentthereofcomprisesaLCVRhaving90%,95%,98%or99%sequence 

identitytoSEQIDNO:2.  

[0075] Accordingtocertainembodimentsofthepresentdisclosuretheanti-humanPD-I, or 

antigen-bindingfragmentthereofcomprisesaHCVRcomprisinganaminoacidsequenceofSEQ 

IDNO:Ihavingnomorethan5aminoacidsubstitutions.Accordingtocertainembodimentsof 
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thepresentdisclosuretheanti-humanPD-I, orantigen-bindingfragmentthereotcomprisesa 

LCVRcomprisinganaminoacidsequenceofSEQIDNO:2havingnomorethan2aminoacid 

substitutions.  

[0076] Sequenceidentitymaybemeasuredbymethodsknownintheart(e.g.,GAP 

BESTFITandBLAST).  

[0077] Thepresentdisclosurealsoincludesuseofanti-PD-Iantibodiesorantigen-binding 

fragmentsthereofinmethodstotreatcancerwhereintheanti-PD-Iantibodiesorantigen-binding 

fragmentsthereofcomprisevariantsofanyoftheHCVRLCVRand/orCDRaminoacid 

sequencesdisclosedhereinhavingoneormoreconservativeaminoacidsubstitutions.For 

examplethepresentdisclosureincludesuseofanti-PD-Iantibodiesorantigen-binding 

fragmentsthereofhavingHCVRLCVRand/orCDRaminoacidsequenceswithe.g.,10orfewer 

8orfewer,6orfewer,4orfeweretc.conservativeaminoacidsubstitutionsrelativetoanyofthe 

HCVRLCVRand/orCDRaminoacidsequencesdisclosedherein.  

[0078] Otheranti-PD-Iantibodiesorantigen-bindingfragmentsthereofthatcanbeusedin 

thecontextofthemethodsofthepresentdisclosureincludee.g.,theantibodiesreferredtoand 

known in theartas nivolumab, pembrolizumab, MEDIO6O8, pidilizumab BI 754091 

spartalizumab(alsoknownasPDROOI),camrelizumab(alsoknownasSHR-1210),JNJ

63723283,MCLA-134,oranyoftheanti-PD-IantibodiessetforthinUSPatentNos.6808710 

7488802,8008449,8168757,8354509,8609089,8686119,8779105,8900587,and9987500 

andinWO2006121168andWO2009114335.Theportionsofalloftheaforementioned 

[0079] Theanti-PD-Iantibodiesusedinthecontextofthemethodsofthepresentdisclosure 

mayhavepH-dependentbindingcharacteristics.Forexampleananti-PD-Iantibodyforusein 

themethodsofthepresentdisclosuremayexhibitreducedbindingtoPD-IatacidicpHas 

comparedtoneutralpH.Alternativelyananti-PD-Iantibodyoftheinventionmayexhibit 

enhancedbindingtoitsantigenatacidicpHascomparedtoneutralpH.Theexpression"acidic 

pH"includespHvalueslessthanabout6.2,e.g.,about6.0,5.95,5.9,5.85,5.8,5.75,5.7,5.65 

5.6,5.55,5.5,5.45,5.4,5.35,5.3,5.25,5.2,5.15, 5.1, 5.05,5.0,orless.Asusedhereinthe 
'I 

expression"neutralpH"meansapHofabout7.0toabout7.4.TheexpressionneutralpH" 
includespHvaluesofabout7.0,7.05,7.17.15,7.2,7.25,7.3,7.35,and7.4.  

[0080] IncertaininstancesreducedbindingtoPD-IatacidicpHascomparedtoneutralpH" 

isexpressedintermsofaratiooftheKDvalueoftheantibodybindingtoPD-IatacidicpHtothe 
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KDvalueoftheantibodybindingtoPD-IatneutralpH(orviceversa).Forexampleanantibody 

orantigen-bindingfragmentthereofmayberegardedasexhibitingIreducedbindingtoPD-Iat 

acidicpHascomparedtoneutralpH"forpurposesofthepresentdisclosureiftheantibodyor 

antigen-bindingfragmentthereofexhibitsanacidic/neutralKDratioofabout3.0orgreater.In 

certainexemplaryembodimentstheacidic/neutralKDratioforanantibodyorantigen-binding 

fragmentofthepresentdisclosurecanbeabout3.0,3.5,4.0,4.5,5.0,5.5,6.0,6.5,7.0,7.5,8.0 

8.5,9.0,9.5,10.0,10.5,11.0,11.5,12.0,12.5,13.0,13.5,14.0,14.5,15.0,20.0,25.0,30.0,40.0 

50.0,60.0,70.0,100.0orgreater.  
7 

[0081] AntibodieswithpH-dependentbindingcharacteristicsmaybeobtainede.g.,by 

screeningapopulationofantibodiesforreduced(orenhanced)bindingtoaparticularantigenat 

acidicpHascomparedtoneutralpH.Additionallymodificationsoftheantigen-bindingdomainat 

theaminoacidlevelmayyieldantibodieswithpH-dependentcharacteristics.Forexampleby 

substitutingoneormoreaminoacidsofanantigen-bindingdomain(e.g.,withinaCDR)witha 

histidineresidueanantibodywithreducedantigen-bindingatacidicpHrelativetoneutralpHmay 

beobtained.Asusedhereintheexpression"acidicpH"meansapHof6.0orless.  

Anti-PD-LIAntibodiesandAntigen-BindingFragmentsThereof 

[0082] InsomeembodimentsPD-Iinhibitorsusedinthemethodsdisclosedhereinare 

antibodiesorantigen-bindingfragmentsthereofthatspecificallybindPD-LI.Forexamplean 

antibodythat"specificallybinds" 7 asusedinthecontextofthepresentdisclosureincludes 

antibodiesthatbindPD-LIoraportionthereofwithaKDofaboutIxIQm8 Morless 7 smaller 

bindingaffinitytoPD-LIexpressedasKDofatleast10m8Mpreferably10m9Mmorepreferably 

1010Mevenmorepreferably1011Mevenmorepreferably1012M7 asmeasuredbysurface 

plasmonresonancee.g.,BIACORETMorsolution-affinityELISA.Anisolatedantibodythat 

specificallybindshumanPD-LImayhoweverhavecross-reactivitytootherantigenssuchas 

PD-LImoleculesfromother(non-human)species.  

[0083] Accordingtocertainexemplaryembodimentstheanti-PD-LIantibodyorantigen

bindingfragmentthereofcomprisesaheavychainvariableregion(HCVR),lightchainvariable 

region(LCVR),and/orcomplementaritydeterminingregions(CDRs)comprisingtheaminoacid 

sequencesofanyoftheanti-PD-LIantibodiessetforthinUS9938345,whichishereby 

incorporatedbyreferenceinitsentirety.Incertainexemplaryembodimentsananti-PD-LI 

antibodyorantigen-bindingfragmentthereofthatcanbeusedinthecontextofthepresent 
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disclosurecomprisestheheavychaincomplementaritydeterminingregions(HCDRs)ofaheavy 

chainvariableregion(HCVR)comprisingSEQIDNO:11andthelightchaincomplementarity 

determiningregions(LCDRs)ofalightchainvariableregion(LCVR)comprisingSEQIDNO:12.  

Anexemplaryanti-PD-LIantibodycomprisingaHCVRofSEQIDNO:IIandaLCVRofSEQ 

IDNO:12isREGN35O4.  

[0084] Accordingtocertainembodimentsofthepresentdisclosuretheanti-humanPD-LI 

antibodyorantigen-bindingfragmentthereofcomprisesaHCVRhaving90%95%,98%or99% 

sequenceidentitytoSEQIDNO:II. Accordingtocertainembodimentsofthepresentdisclosure 

theanti-humanPD-LIantibodyorantigen-bindingfragmentthereofcomprisesaLCVRhaving 

90%,95%,98%or99%sequenceidentitytoSEQIDNO:12.  

[0085] Accordingtocertainembodimentsofthepresentdisclosuretheanti-humanPD-LI 

antibodyorantigen-bindingfragmentthereotcomprisesaHCVRcomprisinganaminoacid 

sequenceofSEQIDNO:IIhavingnomorethan5aminoacidsubstitutions.Accordingtocertain 

embodimentsofthepresentdisclosuretheanti-humanPD-LIantibodyorantigen-binding 

fragmentthereofcomprisesaLCVRcomprisinganaminoacidsequenceofSEQIDNO:12 

havingnomorethan2aminoacidsubstitutions.  

[0086] Sequenceidentitymaybemeasuredbymethodsknownintheart(e.g.,GAPBESTFIT 

andBLAST).  

[0087] Thepresentdisclosurealsoincludesuseofanti-PD-LIantibodiesinmethodstotreat 

cancerwhereintheanti-PD-LIantibodiescomprisevariantsofanyoftheHCVRLCVRand/or 

substitutions.Forexamplethepresentdisclosureincludesuseofanti-PD-LIantibodieshaving 

HCVRLCVRand/orCDRaminoacidsequenceswithe.g., I0orfewer,8orfewer,6orfewer,4 

orfeweretc.conservativeaminoacidsubstitutionsrelativetoanyoftheHCVRLCVRand/or 

CDRaminoacidsequencesdisclosedherein.  

[0088] Otheranti-PD-LIantibodiesthatcanbeusedinthecontextofthemethodsofthepresent 

disclosureincludee.g.,theantibodiesreferredtoandknownintheartasMDX-1105 

atezolizumab(TECENTRIQ TM ), durvalumab(IMFlNZITM),avelumab(BAVENCIO T M ),LY3300054 

FA7053,STI-1014,CX-072,KN035(Zhangetal.,CellDiscovery,3,170004(March2017)),OK

301(Goreliketal.,AmericanAssociationforCancerResearchAnnualMeeting(AACR),2016

04-04Abstract4606),oranyoftheotheranti-PD-LIantibodiessetforthinpatentpublications 

US7943743, US8217149,US9402899,US9624298,US9938345,WO2007005874, WO 

26 

CDRaminoacidsequencesdisclosedhereinhavingoneormoreconservativeaminoacid



WO20221051448 PCT/IJS2021/048785 

2010077634 WO2013181452,WO2013181634,WO2016149201 WO2017034916,or 

EP3177649.Theportionsofalloftheaforementionedpublicationsthatidentifyanti-PD-LI 

antibodiesareherebyincorporatedbyreference.  

PharmaceuticalCompositionsandAdministration 

[0089] Thepresentdisclosureprovidestherapeuticpharmaceuticalcompositionscomprising 

thePD-Iinhibitorsdisclosed U Suchpharmaceuticalcompositionsmaybeformulatedwith 

suitablepharmaceuticallyacceptablecarriersexcipientsbuffersandotheragentsthatprovide 

suitabletransferdeliverytoleranceandthelike.Amultitudeofappropriateformulationscanbe 

foundintheformularyknowntoallpharmaceuticalchemists:Remington'sPharmaceutical 

SciencesMackPublishingCompanyEastonPA.Theseformulationsincludeforexample, 

powderspastesointmentsjellieswaxesoilslipidslipid(cationicoranionic)containing 

vesicles(suchasLIPOFECTINTM),DNAconjugatesanhydrousabsorptionpastesoil-in-water 

andwater-in-oilemulsionsemulsionscarbowax(polyethyleneglycolsofvariousmolecular 

weights),semi-solidgelsandsemi-solidmixturescontainingcarbowax.SeealsoPowelletal.  

"Compendiumofexcipientsforparenteralformulations"PDAJPharm3dTechnol52:238-311 

(I998).  

[0090] ThedoseofPD-Iinhibitor(e.g.,anti-PD-Iantibodyorantigen-bindingfragmentthereof) 

mayvarydependingupontheageandthesizeofasubjecttobeadministeredtargetdisease 

conditionsrouteofadministrationandthelike.WhenaPD-Iinhibitorofthepresentdisclosure 

isusedfortreatingorinhibitingcancerpainand/ortreatingorinhibitingthegrowthofatumorit 

mg/kgbodyweight.Dependingontheseverityoftheconditionthefrequencyandthedurationof 

thetreatmentcanbeadjusted.IncertainembodimentsthePD-Iinhibitorofthepresent 

disclosurecanbeadministeredasaninitialdoseofatleastabout0.1mgtoaboutI500mgabout 

Itoabout1200mgabout5toabout1000mgorabout10toabout800mg.Incertain 

embodimentstheinitialdosemaybefollowedbyadministrationofasecondorapluralityof 

subsequentdosesofthePD-Iinhibitorinanamountthatcanbeapproximatelythesameorless 

thanthatoftheinitialdosewhereinthesubsequentdosesareseparatedbyatleastIdayto3 

days;atleastoneweekatleast2week&atleast3weeksatleast4weeksatleast5week&at 

least6week&atleast7weeks;atleast8weeks, atleast9week&atleast10week&atleast12 

weeks, oratleast14weeks.  
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[0091] Variousdeliverysystemsareknownandcanbeusedtoadministerthepharmaceutical 

compositionofthedisclosuree.g.,encapsulationinliposomesmicroparticlesmicrocapsules 

recombinantcellscapableofexpressingthemutantvirusesreceptormediatedendocytosis(see 

e.g.,WuetaL,(1987)JBlotChem.262:4429-4432).Methodsofintroductionincludebutare 

not limited to, intradermal, transdermal, intramuscular, intraperitoneal, intravenous 

subcutaneousintranasalepiduralandoralroutes.Thecompositionmaybeadministeredbyany 

convenientrouteforexamplebyinfusionorbolusinjectionbyabsorptionthroughepithelialor 

mucocutaneouslinings(e.g.,oralmucosarectalandintestinalmucosaetc.)andmaybe 

administeredtogetherwithotherbiologicallyactiveagents.Thepharmaceuticalcompositioncan 

bealsodeliveredinavesicleinparticularaliposome(seee.g.,Langer(1990)Science249:1527

1533).  

[0092] TheuseofnanoparticlestodeliverthePD-Iinhibitorofthepresentdisclosureisalso 

contemplatedherein.Antibody-conjugatednanoparticlesmaybeusedbothfortherapeuticand 

diagnosticapplications.Antibody-conjugatednanoparticlesandmethodsofpreparationanduse 

aredescribedindetailbyArrueboetal.,2009,"Antibody-conjugatednanoparticlesforbiomedical 

applications,"JNanomat Vol.2009,ArticleID439389,24pages.Nanoparticlesmaybe 

developedandconjugatedtoantibodiescontainedinpharmaceuticalcompositionstotargetcells.  

NanoparticlesfordrugdeliveryhavealsobeendescribedinforexampleUS8257740orUS 

8246995.  

[0093] Incertainsituationsthepharmaceuticalcompositioncanbedeliveredinacontrolled 

releasesystem.Inoneembodimentapumpmaybeused.Inanotherembodimentpolymeric 

proximityofthecomposition'stargetthusrequiringonlyafractionofthesystemicdose.  

[0094] Theinjectablepreparationsmayincludedosageformsforintravenoussubcutaneous 

intracranialintraperitonealandintramuscularinjectionsdripinfusionsetc.Theseinjectable 

preparationsmaybepreparedbymethodspubliclyknown.  

[0095] A pharmaceutical composition of the present disclosure can be delivered 

subcutaneouslyorintravenouslywithastandardneedleandsyringe.Inadditionwithrespectto 

subcutaneousdeliveryapendeliverydevicereadilyhasapplicationsindeliveringa 

pharmaceuticalcompositionofthepresentdisclosure.Suchapendeliverydevicecanbe 

reusableordisposable.Areusablependeliverydevicegenerallyutilizesareplaceablecartridge 

thatcontainsapharmaceuticalcomposition.Onceallofthepharmaceuticalcompositionwithin 

thecartridgehasbeenadministeredandthecartridgeisemptytheemptycartridgecanreadily 
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bediscardedandreplacedwithanewcartridgethatcontainsthepharmaceuticalcomposition.  

Thependeliverydevicecanthenbereused.Inadisposablependeliverydevicethereisno 

replaceablecartridge.Ratherthedisposablependeliverydevicecomesprefilledwiththe 

pharmaceuticalcompositionheldinareservoirwithinthedevice.Oncethereservoirisemptied 

ofthepharmaceuticalcompositiontheentiredeviceisdiscarded.  

[0096] Advantageouslythepharmaceuticalcompositionsfororalorparenteralusedescribed 

abovearepreparedintodosageformsinaunitdosesuitedtofitadoseoftheactiveingredients.  

Suchdosageformsinaunitdoseincludeforexampletabletspillscapsulesinjections 

(ampoules),suppositoriesetc.Theamountoftheantibodycontainedisgenerallyabout5to 

about500mgperdosageforminaunitdoseespeciallyintheformofinjectionitispreferred 

thattheantibodyiscontainedinabout5toabout300mgandinaboutI0toabout300mgforthe 

otherdosageforms.  

[0097] Incertainembodimentsthepresentdisclosureprovidesapharmaceuticalcomposition 

orformulationcomprisingatherapeuticamountofaPD-Iinhibitor(e.g.,ananti-PD-Iantibodyor 

antigen-bindingfragmentthereof)andapharmaceuticallyacceptablecarrier.Non-limiting 

examplesofpharmaceuticalcompositionscomprisingananti-PD-Iantibodythatcanbeusedin 

thecontextofthepresentdisclosurearedisclosedinUS20190040137.  

AdministrationRegimens 

[0098] Incertainembodimentsthemethodsdisclosedhereinincludeadministeringtoasubject 

inneedthereofatherapeuticallyeffectiveamountofaPD-Iinhibitor(e.g.,ananti-PD-Iantibody 

dosingregimen.Forexamplethetherapeuticdosingregimenmaycompriseadministeringone 

ormoredosesofaPD-Iinhibitortothesubjectatafrequencyofaboutonceadayonceevery 

twodaysonceeverythreedaysonceeveryfourdaysonceeveryfivedaysonceeverysixdays, 

onceaweekonceeverytwoweeksonceeverythreeweeksonceeveryfourweeksonceevery 

fiveweeksonceeverysixweeksonceeveryeightweeksonceeverytwelveweeksoncea 

monthonceeverytwomonthsonceeverythreemonthsonceeveryfourmonthstwiceaday, 

twiceeverytwodaystwiceeverythreedaystwiceeveryfourdaystwiceeveryfivedaystwice 

everysixdaystwiceaweektwiceeverytwoweekstwiceeverythreeweekstwiceeveryfour 

weekstwiceeveryfiveweekstwiceeverysixweekstwiceeveryeightweekstwiceeverytwelve 

weekstwiceamonthtwiceeverytwomonthstwiceeverythreemonthstwiceeveryfourmonths 

threetimesadaythreetimeseverytwodaysthreetimeseverythreedaysthreetimesevery 
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fourdaysthreetimeseveryfivedaysthreetimeseverysixdaysthreetimesaweekthreetimes 

everytwoweeksthreetimeseverythreeweeksthreetimeseveryfourweeksthreetimesevery 

fiveweeksthreetimeseverysixweeksthreetimeseveryeightweeksthreetimeseverytwelve 

weeksthreetimesamonththreetimeseverytwomonthsthreetimeseverythreemonthsthree 

timeseveryfourmonthsorlessfrequentlyorasneededsolongasatherapeuticresponseis 

achieved.InoneembodimentoneormoredosesofaPD-Iinhibitorareadministeredonceevery 

threeweeks.  

[0099] Incertainembodimentstheoneormoredosesareadministeredinatleastone 

treatmentcycle.Themethodsaccordingtothisaspectcompriseadministeringtoasubjectin 

needthereofatleastonetreatmentcyclecomprisingadministrationofI,2,3,4,5,6,7,8,9,10 

ormoredosesofaPD-Iinhibitor(e.g.,ananti-PD-Iantibodyorantigen-bindingfragment 

thereof).Inoneembodimentatreatmentcyclecomprises12dosesofaPD-Iinhibitor.Inone 

embodimentatreatmentcyclecomprises24dosesofaPD-Iinhibitor.InsomeembodimentsI, 

2,3,4,5,6,7,8,9,10ormoretreatmentcyclesmaybeadministeredtoasubjectinneedthereof.  

[00100]IncertainembodimentsoneormoredosesofthePD-IinhibitorareadministeredIto 

12weeksaftertheimmediatelyprecedingdoseforexampleI, 2,3,4,5,6,7,8,9,1011or12 

weeksaftertheimmediatelyprecedingdose.  

Dosage 

[00101]TheamountofPD-Iinhibitor(e.g.,ananti-PD-Iantibodyorantigen-bindingfragment 

thereof)administeredtoasubjectaccordingtothemethodsdisclosedhereinisgenerallya 

meansanamountofaPD-Iinhibitorthatresultsinoneormoreof:(a)areductionintheseverity 

ordurationofpain;(b)inhibitionofpain;(c)areductionoreliminationoftheuseorneedfor 

analgesictherapy(e.g.,opioids);(d)areductionintheseverityordurationofasymptomoran 

indicationofcancer e.g.,atumorlesion;(e)inhibitionoftumorgrowthoranincreaseintumor 

necrosistumorshrinkageand/ortumor , (0delayintumorgrowthand 
development;(g)inhibitionoftumor , (h)preventionofrecurrenceoftumorgrowth;(i) 

increaseinsurvivalofapatientwithcancerpain;or6)areductionintheuseorneedfor 

conventionalanti-cancertherapy(e.g.,eliminationofneedforsurgeryorreducedoreliminated 

useofchemotherapeuticorcytotoxicagents).  

[00102]IncertainembodimentsatherapeuticallyeffectiveamountofthePD-Iinhibitor(e.g.,an 

anti-PD-Iantibodyorantigen-bindingfragmentthereof)canbefromabout0.05mgtoaboutI500 
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mgfromaboutImgtoabout1000mgfromabout10mgtoabout850mgfromabout50mgto 

about600mgfromabout75mgtoabout400mgorfromabout100mgtoabout350mgofthe 

antibody.ForexampleinvariousembodimentstheamountofthePD-Iinhibitorisabout0.05 

mgabout0.1mgabout1.0mgabout1.5mgabout2.0mgabout5mgabout10mgabout 

15mgabout20mgabout30mgabout40mgabout50mgabout60mgabout70mgabout 

80mgabout9Omgabout100mgabout110mgabout120mgabout130mgabout140mg, 

about150mgabout160mgabout170mgabout180mgabout190mgabout200mgabout 

210mgabout220mgabout230mgabout240mgabout250mgabout260mgabout270 

mgabout280mgabout290mgabout300mgabout310mgabout320mgabout330mg, 

about340mgabout350mgabout360mgabout370mgabout380mgabout390mgabout 

400mgabout410mgabout420mgabout430mgabout440mgabout450mgabout460 

mgabout470mgabout480mgabout490mgabout500mgabout510mgabout520mg, 

about530mgabout540mgabout550mgabout560mgabout570mgabout580mgabout 

590mgabout600mgabout610mgabout620mgabout630mgabout640mgabout650 

mgabout660mgabout670mgabout680mgabout690mgabout700mgabout710mg, 

about720mgabout730mgabout740mgabout750mgabout760mgabout770mgabout 

780mgabout790mgabout800mgabout810mgabout820mgabout830mgabout840 

mgabout850mgabout860mgabout870mgabout880mgabout890mgabout900mg, 

about910mgabout920mgabout930mgabout940mgabout950mgabout960mgabout 

970mgabout980mgabout990mgabout1000mgabout1010mgabout1020mgabout 

1030mgabout1040mgabout1050mgabout1060mgabout1070mgabout1080mgabout 

1250mgabout1260mgabout1270mgabout1280mgabout1290mgabout1300mgabout 

1310mgabout1320mgabout1330mgabout1340mgabout1350mgabout1360mgabout 

1370mgabout1380mgabout1390mgabout1400mgabout1410mgabout1420mgabout 

1430mgabout1440mgabout1450mgabout1460mgabout1470mgabout1480mgabout 

1490mgorabout1500mg.  

[00103]TheamountofaPD-Iinhibitorcontainedwithinanindividualdosemaybeexpressedin 

termsofmilligramsofantibodyperkilogramofsubjectbodyweight(Lamg/kg).Incertain 

embodimentsthePD-Iinhibitorusedinthemethodsdisclosedhereinmaybeadministeredtoa 

subjectatadoseofabout0.0001toabout100mg/kgofsubjectbodyweight.Incertain 

embodimentsananti-PD-Iantibodymaybeadministeredatdoseofabout0.1mg/kgtoabout 

20mg/kgofapatientsbodyweight.Incertainembodimentsthemethodsofthepresent 

disclosurecompriseadministrationofaPD-Iinhibitor(e.g.,ananti-PD-Iantibodyorantigen
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bindingfragmentthereof)atadoseofaboutImg/kgto3mg/kgImg/kgto5mg/kgImg/kgto 

I0mg/kgImg/kg,3mg/kg,5mg/kgorI0mg/kgofapatientsbodyweight.  

[00104]Incertainembodimentseachdosecomprises0.1- 10mg/kg(e.g.,0.3mg/kgImg/kg, 

3mg/kgor10mg/kg)ofthesubjectsbodyweight.Incertainotherembodimentseachdose 

comprises 600mgofthePD-Iinhibitor(suchasananti-PD-Iantibodyorantigen-binding 

fragmentthereof),e.g.,5mg,10mg,15mg,20mg,25mg,30mg,40mg,45mg,50mg,100 

mg,150mg,200mg,250mg,300mg,400mgor500mgofthePD-Iinhibitor.  

EXAMPLES 

[00105]Thefollowingexamplesareputforthsoastoprovidethoseofordinaryskillintheart 

withacompletedisclosureanddescriptionofhowtomakeandusethemethodsandcompositions 

ofthepresentdisclosureandarenotintendedtolimitthescopeofwhattheinventorsregardas 

theirinvention.Likewisethedisclosureisnotlimitedtoanyparticularpreferredembodiments 

describedherein.Indeedmodificationsandvariationsoftheembodimentsmaybeapparentto 

thoseskilledintheartuponreadingthisspecificationandcanbemadewithoutdepartingfromits 

spiritandscope.Effortshavebeenmadetoensureaccuracywithrespecttonumbersused(e.g., 

amountstemperatureetc.)butsomeexperimentalerrorsanddeviationsshouldbeaccounted 

for.Unlessindicatedotherwisepartsarepartsbyweightmolecularweightisaveragemolecular 

weighttemperatureisindegreesCentigraderoomtemperatureisabout2500,andpressureis 

ExampleI:ClinicaltrialofcemiplimabinpatientswithadvancedCSCC 

[00106]Thisexampledescribesaphase2non-randomizedsingle-armglobalclinicaltrialof 

cemiplimabadministeredtoadultpatientswithinvasiveOSCOnotamenabletosurgeryor 

radiotherapy.Resultsofthistrialconfirmtheassociationbetweentimetomeaningfulreductionin 

painandtumorresponse.  

[00107]Cemiplimabisahigh-affinityhumanhinge-stabilizedlgG4monoclonalantibodytothe 

PD-IreceptorthatpotentlyblockstheinteractionsofPD-IwithPD-LIandPD-L2.Cemiplimab 

comprisesaheavychainhavingtheaminoacidsequenceofSEQIDNO:9andalightchain 

havingtheaminoacidsequenceofSEQIDNO:10anHCVR/LCVRaminoacidsequencepair 

comprisingSEQIDNOs:I/ZandheavyandlightchainCDRsequences(HODRI HCDR2 
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HCDR3,LODRILCDR2,LCDR3)comprisingSEQIDNOs:3-8respectivelyasdescribed 

herein.SeealsoUS9987500.  

StudyPopulation 

[00108]ThestudyincludedI930500patients:II5patientswithmetastatic0500(mOSCO), 

and78patientswithlocallyadvanced0500(IaCSCC).  

[00109]InclusionCriteria:Patientswhometthefollowingcriteriawereeligibleforinclusioninthe 

study:adultswithinvasive0500notamenabletosurgeryorradiotherapywhoalsohave>1 

lesionEasternCooperativeOncologyGroup(ECOG)performancestatus 1, andlifeexpectancy 

>12weeks.  

[00110]Demographiccharacteristicsweregenerallysimilaracrossthetreatmentgroupsas 

summarizedinTable1.Mostpatientsweremale(n=161,83.4%),withamedianageof72.0 

(range,38-96)years.Mostpatientshadaprimarycancersiteofheadandneck(n=131, 67.9%).  

Mediandurationoffollow-upwas15.7months(range:0.6-36.1)amongallpatients;with18.5 

months(range:1.1-36.1)forGroup1,15.5months(range:0.8-35.6)forGroup2,and17.3 

months(range:0.6-26.3)forGroup3.Themediandurationofexposurewas51. Iweeks(range, 

2.0-109.3)andthemediannumberofdoseswas18(range,1-48).Numberofpatientswith 

cemiplimabasfirst-linetherapywas128(66.3%).Numberofpatientswithpriorsystemictherapy 
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TableI:PatientDemographicsandClinicalCharacteristics 
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StudyTreatment 

[00111]Open-labelcemiplimabwassuppliedasaliquidinsterilesingle-usevials.Eachvial 

containedcemiplimabataconcentrationof50mg/mL.Patients(N=193)receivedintravenous 

(IV)cemiplimab3mg/kgevery2weeks(Q2W)(mOSOCn=59Group1);laCSCCn=78Group 

2))for12treatmentcyclesor350mgevery3weeks(Q3W)(mOSCOn=56Group3)forsix 

[00112]Theprimaryefficacyendpointwasobjectiveresponseratedefinedastheproportionof 

patientswithcompleteorpartialresponse.  

[00113]CompleteResponse(CR):Disappearanceofalltargetlesions.Anypathologicallymph 

nodes(whethertargetornontarget)musthavereductioninshortaxisto<10mm('cicm).  

[00114]PartialResponse(PR):Atleasta30%decreaseinthesumofthediametersoftarget 

lesionstakingasreferencethebaselinesumdiameters.  

[00115]Datawascollectedregardingdurationofresponse(DOR)andhealth-relatedqualityof 

life(HRQoL).  
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PainAnalysis 

[00116]TheEuropeanOrganizationforResearchandTreatmentofCancer(EORTC)cancer 

specific30-itemquestionnaire(QLQ-C30)qualityoflifescalewasadministeredtopatientsat 

baselineandondayIofeachtreatmentcycle.  

[00117]TheQLQ-C30includesasymptomsubscalethatspecificallyevaluatespainwithascore 
U range0-100.Lowerscoresindicatelesspain.  

[00118]TheQLQ-C30alsoincludesfivefunctiondomains(physicalemotionalsocialroleand 

cognitive),sevenothersymptoms(fatiguenausea/vomitingconstipationdiarrhoeainsomnia 

dyspnoeaandappetiteloss),aswellasglobalhealthstatus/health-relatedqualityoflifeand 

financialdifficulties(Aaronsonetal.,JNailCancerInstI99385:365-376).Participantsrespond 

onafour-pointscalefromnotatall"to"verymuch"anditemsuseapastweek'recallperiod.  

Rawscoresonallscalesarelinearlyconvertedtoa0-100scalewithhigherscoresreflecting 

higherlevelsoffunctionandhigherlevelsofsymptomburden.  

[00119]Mixedeffectsrepeatedmeasuresmodelswereusedtoassessthesignificanceof 

changesfrombaselineinpainscoreinpatientswhohadbaselineandpost-baseline 

assessments.Themodelincludedfixedeffectsoftreatmentvisittreatment-by-visitinteraction 

andbaselinevalueofthepainscore.Resultswereexpressedastheleastsquares(LS)mean 

andstandarderror(SE).  

[00120]Aclinicallymeaningfulchangefrombaselineinpainwasdefinedasachangeinpain 

score>10pointsontheQLQ-C30(Osobaetal.,JCllnOncoL199816:139-144).Thisthreshold 

effectsizeof0.5(McLeodetal.ExpertRevPharmacoeconOutcomesRes.2011~II:163-169 

Revickietal.,JC/inEpidemiol.2008w61:102-109).  

[00121]Kaplan-Meier(KM)survivalanalysis(withcensoringatdrop-out)wasusedtoestimate 

timetofirstclinicallymeaningfulreduction(improvement)orincrease(deterioration)inQLQ-C30 

painscoreinpatientswhohadbaselinepainscoresthatallowedforatleasta10-pointchange.  

Concomitantpainmedicationusage(dosestartingandenddays)datawerecollectedduringthe 

studyusingtheAnatomicalTherapeuticChemical(ATC)classification.Opioidsinparticularwere 

analyzedateachtreatment-cycleevaluationpointadjustedfordurationtocalculatecumulative 

numberofdaysonopioidsperpatient-yearusingPoissonregressionwiththetreatmentgroup 

asfixedfactorsandpatientstreatmentexposuredurationasoffsetvariable.  
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TimetoClinicalResponse 

[00122]ClinicalrespondersweredefinedbyResponseEvaluationCriteriaInSolidTumors 

(RECIST)complete+partialtumorresponse(objectiveresponserate).Clinicalnon-responders 

werethosewithstableorprogressivedisease.KManalysiswasusedtodeterminethetimeto 

clinicalresponseandprogression-freesurvival(PFS).  

Results 

[00123]AsshowninFigure1, statisticallysignificantandclinicallymeaningfulreductionsinpain 

wereobservedamongpatientswhohadbothbaselineandpost-baselinepainassessments.The 

horizontalbrokenlineindicatesthethresholdforaclinicallymeaningfulchange.Asignificant 

reductioninpainscorewasobservedasearlyascycle2,andbycycle3,theimprovementwas 

alsoclinicallymeaningful( 10points).Furtherimprovementswereobservedsubsequenttocycle 

3andweremaintaineduntilcycle12.  

[00124]Clinicalrespondersreportedaclinicallymeaningfulreductioninpainfrombaselineas 

earlyascycle2(P<O.OOO1),incontrasttoclinicalnon-responders(Figure1).Amongtheseclinical 

responderstherewasfurtherpainreductionthatwassustainedwithsuccessivetreatmentcycles.  

Incontrastchangesfrombaselineamongclinicalnon-respondersshowedlargefluctuationsthat 

wereneitherstatisticallysignificantnorclinicallymeaningful.  

[00125]AsshowninFigure2,painreductioninthetotalpopulationandamongclinical 

responderswasindependentofopioidpainmedicationuse.Thecumulativenumberofdayson 

opioidsamongclinicalrespondersshowedasteadyreductionintherateofopioidusewith 

[00126]Therelationshipbetweenclinicallymeaningfulchangesinpainandclinicalresponse 

amongpatientswithCSCCtreatedwithcemiplimabissummarizedinTable3.The"nvalues 

reflectthenumberofpatientswhohadbaselineandpost-baselineassessmentscoresonthe 

QLQ-C30painscale.  
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Table2:Relationshipbetweenchangesinpainandclinicalresponse 
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lm P<o.ooo1relativetobaselinetP<O.OOO1comparedwithnon-responders.  

[00127]Themediantimetofirstclinicallymeaningfulpainimprovementinallpatientswas2.1 

monthsandapproximatedthemediantimetofirsttumorresponseof2.0monthsthatwas 

estimatedforclinicalresponders(Table2).TheseresultsarealsodepictedinFigure3Awhich 

showsthetimetoclinicallymeaningfulpainimprovementandFigure3Bwhichshowsthetime 

tofirsttumorresponse.InFigures3Aand3Bthetimepointwherethehorizontalbrokenline 

(50%survivalprobability)crossesthecurveindicatesthemediantimetoresponse.  

improvementwas2.1months.TheLSmean(SE)changefrombaselineinpainscoreatfirsttumor 

responsewas-15.2(1.5)amongrespondersand-3.9(2.1)amongnon-respondersresultingin 

astatisticallyandclinicallymeaningfulLSmean(95%Cl)differenceof-11.3(-16.3, 

P<O.OOO1).  

[00129]Themediantimetofirstclinicallymeaningfuldeteriorationinpain,14.8months 

approximatedthemediantimetoprogression-freesurvival(PFS)of18.4months(Table2).These 

resultsarealsodepictedinFigure4Awhichshowsthetimetofirstclinicallymeaningful 

deteriorationinpainscoreandFigure4BwhichshowsthetimetoPFS.Amongclinical 

respondersthemediantimetofirstclinicallymeaningfulpaindeteriorationwas20.6months 

(Table2).InFigures4Aand4Bthetimepointwherethehorizontalbrokenline(50%survival 

probability)crossesthecurveindicatesthemediantimetoresponse.  
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[00130]Overallresponserate(ORR)was46.1%(95%CI:38.9-53.4);overall,16.1%ofpatients 

achievedCR(Table3).ORRwas50.8%(95%Cl:37.5-64.1)forGroup1,44.9%(95%Cl:33.6 

56.6)forGroup2,and42.9%(95%Cl:29.7-56.8)forGroup3.ORRwas48.4%inpatientswho 

hadnotreceivedprioranticancersystemictherapy(n=128)and41.5%amongthosewhohad 

receivedprioranticancersystemictherapy(n=65).  

[00131]DORdurableDORmedianDORandKM12-monthestimateofDORareprovidedin 

Table3.With1-yearadditionalfollow-upthemedianDORwasnotreached(observedDOR 

range:1.934.3months).Inrespondingpatientstheestimatedproportionofpatientswith 

ongoingresponseat12monthswas87.8%(95%Cl:78.5-93.3).EstimatedmedianPFSwas 

18.4months(95%Cl:10.3-24.3)forallpatients.TheKMestimatedprogression-freeprobability 

at24monthswas44.2%(95%Cl:36.152.1).TheKMestimatedprobabilityofOSat24months 
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was73.3%(95%Cl:66.1-79.2).
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Table3:TumorResponsetoCemiplimab 
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[00132]Completeresponse(CR)rateswere20.3%,12.8%and16.1%forGroups1,2and3 

respectively.MediantimetoCRwasII.2months.Theestimatedproportionofpatientswith 

ongoingresponseat12monthswas87.8%(95%Cl:78.5-93.3),withmedianDORnotreached.  

KMestimatedprobabilityofoverallsurvival(OS)was73.3%(95%Cl:66.1-79.2)at24months7 

withmedianOSnotreached.Globalhealthstatus/HRQoLimprovementswereobservedasearly 

as4months.TheKMestimateofmediantimetofirstclinicallymeaningfulimprovementforpain 

was2.1(95%Cl:2.0-3.7)monthsoverall.Nonewsafetyconcernswereobserved.  

[00133]Health-RelatedQualityofLife:BaselinescoresforQLQ-C30indicatedgenerally 

moderate-to-highlevelsoffunctioningandmoderate-to-lowsymptomburden.Forglobalhealth 

status/HRQoLimprovementswereobservedfrom4monthswithstatisticallysignificant 

improvementfrombaselineobservedat6months(leastsquares(LS)meanEstandarderror(SEjI 

change7.8EI.6];P<0.0001).Improvementsinglobalhealthstatus/HRQoLhadreachedthe 

clinicallymeaningfulthreshold( 10-pointchange)by24months(LSmeanESEJchangeII. IE2.6J; 
PcC0.0001).Amongthefunctionalscalessignificantimprovementswereobservedinemotional 

functionandsocialfunctionscalesat6monthsand24months.Physicalfunctionrolefunction7 

andcognitivefunctiondidnotdeteriorateandremainedstablerelativetobaseline.V\fithregards 

tosymptomssignificantimprovementsfrombaselinewerealsoobservedforsymptomsofpain7 

insomniaappetitelossandconstipationby6monthsandasearlyas4monthsforpain.These 

symptomshadallreachedtheclinicallymeaningfulthreshold( 10pointschange)by24months.  

Acrossallfunctionalscalesandsymptomscalestheproportionofpatientswithclinically 

meaningfuldeteriorationwasgenerallylowatboth6and24months.  

change),mostpatientsexperiencedclinicallymeaningfulimprovementsorstabilityinglobal 

healthstatus/HRQoL(83%),functionalscales(68-85%),andsymptoms(68-95%)(Figure5).  

Overall,91%ofrespondersexperiencedclinicallymeaningfulimprovementorstabilityinglobal 

healthstatus/HRQoLscoresat24monthsandthemajorityofpatientsshowedsustained 

improvementandstabilizationacrossallfunctionalscales(77-86%)andsymptoms(74-95%)by 

24months.Theproportionsofpatientswithclinicallymeaningfuldeteriorationinfunctionalscales 

weregenerallylowatbothevaluatedtimepoints.  
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[00134]By12monthsamongallpatientsreportingclinicallymeaningfulchange( 10-point
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Conclusions 

[00135]Incemiplimab-treatedOSOCpatientsearlyandrapidpainreductionwasobservedand 

approximatedtimetofirsttumorresponse(2months).Improvementsinpainwereclinically 

meaningfulandsustainedatsubsequentcyclesoftreatment.Clinicallymeaningfuldeterioration 

inpain(i.e.,worsening)approximatedPFS.Theseresultsshowthatchangesinpaincorrelate 

withclinicaltumorresponse.  

[00136]PatientswithadvancedOSCOreceivingcemiplimabhaddeepeningresponsesover 

timeevidencedbyincreasingCRratescomparedtoprimaryanalyses.Clinicalresponsesto 

cemiplimabalsoledtomeasurableimprovementsinQoL.TheseupdatedDORandCRresults 

providefurtherevidencethattheefficacyofcemiplimabagainstadvancedCSCCsurpassesthat 

observedforotherimmunecheckpointinhibitorsforanyadvancedsolidtumortype.  

Example2:Clinicaltrialofcemiplimabinpatientswithlocallyadvancedbasalcell 

carcinoma(IaBCC) 

[00137]WhileBCCisgenerallytreatedsurgicallyorwithotherlocalmodalitiesasmallproportion 

ofpatientsdevelopIaBCCandrequiresystemictherapysuchaswithhedgehogsignalingpathway 

inhibitors(HHIs).HoweverintoleranceandresistancetoHHIsarecommon.PatientswithBCC 

reportdisease-relatedsymptomsincludingpainadverselyaffecthealth-relatedqualityoflife 

(QoL),dailyfunctionandemotionalwell-being.Cemiplimab-rwlcisthefirstimmunotherapyto 

receivefullapprovalintheUSforpatientswithIaBCCandacceleratedapprovalformetastatic 

[00138]Thisexampledescribesaphase2clinicaltrialofcemiplimabadministeredtoadult 

patientswithIaBCCwhoprogressedonorwereintoleranttohedgehoginhibitor(HHI)therapy 

(NCTO3I32636).Overallresponserate(complete+partial)was31.0%and48.8%hadstable 

disease.Health-relatedQualityofLife(QoL)wasevaluatedinthesepatientsbecauseQoLis 

impairedinpatientswithIaBCC.Patient-reportedhealth-relatedQoLwasapre-definedsecondary 

endpointintheclinicaltrial.Resultsofthistrialconfirmclinicallymeaningfulimprovementofpain 

inIaBCCpatients.  

41 

BCCpost-HHIorforwhomHHIsarenotappropriate.
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Methods 

[00139]ForinclusioninthisPhaseIIsingle-armmulticenterpivotaltrialofcemiplimabpatients 

wererequiredtobeadults( 18years)withhistologicallyconfirmeddiagnosisofBOGEastern 

CooperativeOncologyGroup(ECOG)performancestatus<1, andnotcandidatesforfurtherHHI 

therapyduetodiseaseprogressionorintolerancetopriorHHItherapyorhavenobetterthan 

stablediseaseafter9monthsonHHItherapy.  

[00140]PatientsreceivedIVcemiplimab350mgevery3weeks(Q3W)forupto9treatment 

cycles.Atbaseline(BL)anddayIofeachcycle(C),patientscompletedEORTCQLQ-C30 

(Aaronsonetal.,JNatiCancerInst,199385:365-376)andSKINDEX-16(Chrenetal.,JCutan 

MedSurg.,2001;5:105-11O)questionnairesthatassessGlobalHealthStatus(GHS)/QoL 

functioningandIaBOCsymptoms(Bottomleyetal.,EurJCancer200541(12):1697-709 

Athertonetal.,SupportCareCancer2012Aug;20(8):1729-1735).QLQ-C30scoresrangefrom 

0to100,withhigherscoresontheGHS/QoLscaleandfunctionaldomainsindicativeofbetter 

outcomesandlowersymptomscoresindicativeofbetteroutcomes.OnSKINDEX-16,lower 

scoresindicatelessdiseaseimpactonthethreesubscalesassessingemotionsfunctioningand 

symptoms.Achangeofatleast10pointswasconsideredclinicallymeaningfulonQLQ-CSOand 

SKINDEX-16.Follow-upassessmentwasconducted28to42daysafterthelaststudytreatment 

administrationifapatientdiscontinuedearly.  

[00141]Analyseswereconductedonthefullanalysissetwhichconsistedofallenrolledpatients 

whoweredeemedeligibleforthestudy.Mixed-modelrepeatedmeasures(MMRM)analysiswas 

(i.eacross02to09)onallscalesforpatientswithbaselineandatleastonepost-baselinevalue.  

OneachofQLQ-C30andSKINDEX-16,changesof>1101pointswereconsideredclinically 

meaningfulinthesemodels.Responderanalyseswereconductedinpatientswithnon-missing 

datafromBLtodeterminetheproportionswithclinicallymeaningfulimprovementordeterioration 

ormaintenancefrombaseline(stability)onQLQ-C30andSKINDEX-16at02andC9~athreshold 

ofI0pointswasconsideredmeaningfulforbothinstruments.Maintenancewasdefinedasneither 

improvementnordeteriorationthatwasclinicallymeaningful.  
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usedtoestimateleastsquares(LS)mean(standarderrorESE])changefromBLduringtreatment



WO20221051448 PCT/IJS2021/048785 

Results 

[00142]Atotalof84patientswithlaBOCwereenrolledinthestudywithamedianageof70 

yearsold(Table4).Theheadandneckregionwastheprimarytumorsiteinthemajorityof 

patients(89.3%);and60%ofpatientshadECOGof0.  

Table4:Patientcharacteristicsatbaseline(N=84) 

Variable Value 

Agemedian(IQR),years 70(61-79) 

>65yearsn(%) 53(63.1) 

Malesexn(%) 56(66.7) 

ECOGperformancestatusscoren(%) 
0 51(60.7) 

I 33(39.3) 

Priortherapyn(%) 

Cancer-relatedradiotherapy 42(50.0) 

HHItherapy* 

Vismodegib 79(94.0) 

Sonidegib 14(16.7) 

Vismodegib+sonidegib 9(10.7) 

ReasonfordiscontinuationofpriorHHIn(%)* 

Diseaseprogression 60(71.4) 

Intoleranttovismodegib 32(38.1) 

Intoleranttosonidegib 4(4.8) 

Nobetterthanstablediseaseafter9monthsonHHI 7(8.3) 

PrimaryBOOsiten(%) 

Headandneck 75(89.3) 

Trunk 7(8.3) 

Extremity 2(2.4) 

IQRinterguartilerange.  

*Sumis>84becauseofpatientoverlapamongcategories.  
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Intolerance 32(38.1)
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[00143]BaselineQLQ-030scoresshowedmoderatetohighlevelsoffunctioningandlow 

symptomburden(Figures6A,6B).IntheMMRManalyseschangesfrombaselineoverthefull 

studyperiodshowedmaintenanceforGHS/QoLandallotherscales(change<10points)except 

forworseningoffatigue(LSmeanESEJchange12.5E3.9];P<O.05)(Figures60,6D).  

[00144]ChangeinQLQ-C30GHS/QoLscoresalsosuggestedthatoverallhealth-relatedQoL 

wasgenerallymaintainedacrossthestudyduration(Figure7).  

[00145]In responderanalysis, the majorityofpatients reported clinically meaningful 

improvementormaintenanceat02onallfunctioningandsymptomscales(Figure8).Onthekey 

symptomofpain,31%ofpatientsreportedaclinicallymeaningfulimprovementand44%reported 

maintenance.Resultsat09weregenerallyconsistentwithwhatwasobservedat02;themajority 

ofpatientsreportedclinicallymeaningfulimprovementsormaintenanceonallQLQ-C30 

functioningscalesandthekeysymptomofpainbutnotfatigue(Figure8).  

[00146]OntheSKINDEX-16MMRManalysesshowedclinicallymeaningfulimprovementinthe 

overallchangefrombaselineontheemotionalsubscale(LSmeanESEJchange 13.2E3*9J; 

P'cO.05),andmaintenanceonthesymptomandfunctionalsubscales(Figures9A,9B).  

Responderanalysisshowedthemajorityofpatientsreportedclinicallymeaningfulimprovements 

ormaintenanceat02acrosstheSKINDEX-16subscales(Figure10).Similarresultswere 

observedat09with70-80%ofpatientsreportingclinicallymeaningfulimprovementor 

maintenance(Figure10).  

Conclusions 

clinicaltrialofcemiplimabshowedthatinadditiontoprovidingsubstantialanti-tumoractivityin 

patientswithIaBOCinthesecond-linesettingcemiplimabresultedinsignificantimprovementor 

maintenanceinoverallhealth-relatedQoLandfunctioningforthemajorityofpatients.Onthe 

SKINDEX-16emotionalscaleinparticularnearly60%ofpatientsreportedclinicallymeaningful 

improvementwithcemiplimab.Patientsalsoreportedmaintenanceofalowsymptomburden 

exceptforfatigue.Despitethehighpresenceoffatiguefunctionalstatuswasmaintainedover 

thefullstudyperiod.  

44 

[00147]Patientshadhighlevelsoffunctionandlowsymptomburdenatbaseline.Thispivotal
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Example3:FollowupanalysisofcemiplimabinpatientswithadvancedCSCC 

[00148]Thisexamplerelatestothephase2clinicaltrialofcemiplimabinadvancedOSCOas 

describedinExampleI, andprovidespooledlonger-termdatafromthethreegroupsofpatients 

includedinthestudy:GroupI(mOSCOpatientswhoreceived3mg/kgQ2WIVforupto96 

weeksn=59);Group2(laCSCCpatientswhoreceived3mg/kgQ2WIVforupto96weeks 

n=78);andGroup3(mOSCOpatientswhoreceived350mgQSWIVforupto54weeksn=56).  

[00149]Inprimaryanalysesofthephase2data(N0T02760498),GroupIandGroup2exhibited 

substantialantitumoractivityemergingevidenceofdurableresponseandanacceptablesafety 

profile(Migdenetal.,2020Migdenetal.,2018);andtheprimaryanalysisofGroup3andII 

monthsfollow-updataofGroupIshowedsimilaractivity(Rischinetal.,2020).Theadditional 

pooleddatafromGroupsI, 2and3providedinthisexampleincludeupdateddurationof 

response(DOR)andcompleteresponse(CR)ratesaswellastheimpactofcemiplimabon 

durabilityofpaincontrolandQoL.  

Background 

[00150]oscoisthesecondmostcommonskincancerintheUSwithincreasingincidence(Que 

etal.,2018).Mostcasesarecuredbycompletesurgicalexcision.(Cranmeretal.,2010National 

ComprehensiveCancerNetwork,2020).Howeverasmallbutsubstantialnumberofpatients 

presentwithorsubsequentlydevelopmCSCCorIaCSCCnotamenabletocurativesurgeryor 

curativeradiation(collectively,"advancedCSCC"),whichhasapoorprognosis(Kariaetal.,2014 

Weinbergetal.,200?Schmultsetal.,2013).  

canleadtoreducedqualityoflife(QoL)(Arunachalametal.,2011KatzetalU, 2003Rheeetal.  

2005).SurgeryforCSCCcanresultinconsiderablemorbidityforexamplesomepatientsrequire 

orbitalexenteration(GerringetalU, 2017),whichsignificantlyreducesQoLincludingincreased 

anxietyanddepressiondifficultydrivingphantompainandhallucinations(Yeetal.,201&Kondo 

etal.,2013).Radiotherapyisassociatedwithsubstantialtoxicityincludingfibrosislymphedema 

skinnecrosisandfunctionaldeficits(Brooketal.,2020StratigosetalU, 2015).Furthermorepain 

isacommonsymptomassociatedwithdetrimentstoQoLespeciallyamongthosewithCSCCfor 

whichcurativesurgeryisnotanoption(Millsetal.,2012).  

Assessments 

[00152]TheprimaryefficacyendpointwasORR.SecondaryendpointsincludedDORPFSOS 

CRratesafetyandtolerabilityandQoL.Durablediseasecontrolrate(DCR),definedasthe 
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[00151]TreatmentofadvancedCSCCparticularlyCSCCwithaprimarysiteofheadandneck
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proportionofpatientswithresponseorstabledisease 105dayswasexamined.Anexploratory 

clinicalactivityanalysisbypriorsystemictherapywasperformed.  

[00153] TheEORTCQualityofLifeQuestionnaireCore30(QLQ-030)(Aaronsonetal.  

1993)wasusedtoevaluateimpactofcemiplimabonsymptomsandfunctioning.TheQLQ-C30 

includesGHS/QoLfinancialimpactfunctioningdomains(physicalemotionalsocialroleand 

cognitive),andsymptoms(painfatiguenausea/vomitingconstipation diarrheainsomnia 

dyspneaandappetiteloss).ForGHS/QoLthisscaleincludestwoquestions('howwouldyou 

rateyouroverallhealth?'and'howwouldyourateyouroverallQoL?').Participantsrespondona 

four-pointscalefromnotatall"toverymuch"forimpactofeachscaleoverthepastweekwith 

rawscoresonallscaleslinearlyconvertedtoa0-100scale(higherscoresreflecthigherlevels 

offunctioningandhigherlevelsofsymptomburden).Thequestionnairewasadministeredonday 

Iofeachtreatmentcycle(treatmentcycledefinedas8weeksforGroupsIand2and9weeks 

forGroup3).AnalysisincludedlongitudinaleffectsofcemiplimabonGHS/QoLfunctioningstatus 

andsymptomsincludingpain.Assessmentpercycleortimeweresimilarandthusarereported 

incycles.Analysesoftimetofirstclinicallymeaningfulimprovementforpainandtimetofirst 

clinicallymeaningfuldeteriorationforpainwerealsoperformed.Safetyassessmentsincluded 

treatment-emergentadverseevents(TEAEs),laboratorytests vitalsignsandphysical 

examinations.  

Results 

[00154]Overall,89of193patientshadaresponsetotherapyforanORRof46.1%(95% 

Table3).CRratesforthisanalysiswere20.3%,12.8%and16.1%forGroupsI,2,and3 

respectively.CRratesovertime(comparedtoprimaryanalyses)arepresentedinFigure11.  

Among31completerespondersmediantimetoCRwasII.2months(interquartilerange:7.4 

14.8).ORRwas54.4%(95%Cl:47.1-61.6)forallpatients50.8%(95%Cl:37.5-64.1)forGroup 

I56.4%(95%Cl:44.7-67.6)forGroup2,and55.4%(95%Cl:41.5-68.7)forGroup3.  

[00155]TheCRrateforGroupIincreasedfrom6.8%intheprimaryanalysisto16.9%inthe 

firstfollow-upanalysisandto20.3%atthissubsequentfollow-upanalysis.ForGroup2,there 

werenoORsattheinterimanalysisbuttheCRratewas12.8%attheprimaryanalysisandis 

unchangedatthisfollow-upanalysis.ForGroup3,theCRrateincreasedfrom5.4%attheprimary 

analysistoI6.1%atthisfollow-upanalysis.ThemediantimetoCRwasII.2months.  

46 

confidenceintervalECU:38.953.4);overall,16.1%ofpatientsachievedCR(seeExampleI
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[00156]DORdurableDORmedianDORandKM12-monthestimateofDORperICRare 

providedinExampleITable3.\Afith1-yearadditionalfollow-upmedianDORwasnotreached 

(observedDORrange:I.9-34.3months).Inrespondingpatientstheestimatedproportionof 

patientswithongoingresponseat12monthswas87.8%(95%Cl:78.5-93.3)(Figure12A).  

EstimatedmedianPFSwas18.4months(95%Cl:10.3-24.3)forallpatients.TheKMestimated 

progression-freeprobabilityat24monthswas44.2%(95%Cl:36.1-52.1)(Figure12B).TheKM 

estimatedprobabilityofOSat24monthswas73.3%(95%Cl:66.179.2)(Figure120).Median 

Oshasnotbeenreached.  

[00157]Qualityoflife:BaselinescoresforQLQ-030indicatedgenerallymoderate-to-highlevels 

offunctioningandmoderate-to-lowsymptomburden(Table5).ForGHS/QoLimprovements 

wereobservedfromcycle2,withstatisticallysignificantimprovementfrombaselineobservedat 

cycle3(leastsquares(LS)meanEstandarderror(SE)Jchange7.8Cl.6J;p<O.OOO1).Improvements 

inGHS/QoLhadreachedtheclinicallymeaningfulthreshold( 10-pointchange)bycycle12(LS 

meanESEJchange11.1E2.6J;p<0.0001)(Figure13A).Amongfunctioningscalessignificant 

improvementswereobservedinemotionalfunctioningandsocialfunctioningscalesatcycle3 

andcycle12(Table5).Physicalfunctioningrolefunctioningandcognitivefunctioningdidnot 

deteriorateandremainedstablerelativetobaseline(Table5).Regardingsymptomssignificant 

improvementsfrombaselinewerealsoobservedforsymptomsofnauseapaininsomnia 

appetitelossandconstipationbycycle3(Table5),andasearlyascycle2forpain(Figure13A).  

Thesesymptomshadallreachedtheclinicallymeaningfulthreshold( 10pointschange)bycycle 

12(Table5).Acrossallfunctioningscalesandsymptomscalestheproportionofpatientswith 

Table 

QLQ-C30scale/item Baselinemean LSmeanchange±SE(n) 
+SD(n) Cycle3 Cycle12 

GlobalHealth 65.1+22.9(150) 7.8±1.6(122)** fl~±2.6(43~* 

Status/HRQoL 

Functioningscalest 

Physicalfunction 80.1+22.8(151) 1.1+1.3(124) 4.0±2.1(43) 

Rolefunction 75.8+30.0(151) 0.4+2.1(123) 5.6±3.4(43) 

Emotionalfunction 80.2+21.2(151) 4.2±1.3(123)* 5.3±2.2(43)* 
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clinicallymeaningfuldeteriorationwasgenerallylowatbothcycle3andcycle12.
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Cognitivefunction 83.4+22.2(151) 1.7+1.4(123) 2.5±2.3(43) 

Socialfunction 74.4+31.8(150) 5.3±1.8(122)* 8.6±3.0(43)* 

Symptoms 

Fatigue 30.2+24.6(152) -2.8+1.7(125) -4.8+2.8(43) 

Nausea/vomiting 4.6±12.2(152) -1.6+0.8(125)* -2.9±1.3(43)* 

Pain 29.8+30.4(152) -11.5+1.9(125P* -14.3+3.1(43~* 

Dyspnea 12.9+23.4(152) 0.7+1.7(125) 1.5±2.9(43) 

Insomnia 27.4+28.0(151) -9.1+2.0(123)** -17.4+3~3(43)** 

Appetiteloss 19.5+29.3(152) -8.4+1.6(124)** -13.7+2.7(43)** 

Constipation 13.6+24.1(152) -4.5+1.5(125)* ~.11.2+2.5(43r* 

Diarrhea 4.9±13.6(150) 3.6±t4(121)* 0.6±2.3(43) 

Financialdifficulty 19.1+30.7(150) 0.5+2.0(122) -3.4+3.3(43) 

* p<O.05and**pccOOOlversusbaseline.tHigherscoresreflectbetteroutcomes.tLower 

scoresreflectbetteroutcomes.  

ThequestionnairewasadministeredondayIofeachtreatmentcycle(treatmentcycle 

definedas8weeksforGroupsIand2and9weeksforGroup3).  

HRQoLhealth-relatedqualityoflifeLSleastsquaresMMRMmixed-effectsrepeated 

measuresmodelsQLQ-030,EuropeanOrganisationforResearchandTreatmentofCancer 

CoreQualityofLifeQuestionnaire;SDstandard 7 

[00158]Earlyonsetanddurabilityofpaincontrol:TheKMestimateofmediantime(95%Cl)to 

firstclinicallymeaningfulimprovementforpainwas2.1(2.03.7)monthsoverall.TheKMestimate 

ofmediantime(95%Cl)tofirstclinicallymeaningfuldeteriorationforpainwas14.8(9.2-not 

evaluableENEJ)monthsoverall.LSmean(SE)changefrombaselineinpainscorewas-11.5 

(1.9)atcycle3,and 14.3(3.1)atcycle12(Figure13B).LSmeanchange(SE)frombaselinein 

painscoreatfirsttumorresponsewas-15.2(1.5)inpatientswithobjectiveresponseand-3.86 

(2.1)inpatientswithoutobjectiveresponse.ThedifferenceinLSmeanchange(95%Cl)from 

baselineforpainscoreforrespondersversusnon-responderswas 11.3(-16.3to 7 

p<O.OOO1).AmongpatientswithobjectiveresponsetheKMestimateofmediantime(95%Cl)to 
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deviationSEstandarderror.
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firstclinicallymeaningfulimprovementforpainwas2.1(1.9-2.1)monthsandtheKMestimateof 

mediantime(95%Cl)tofirstclinicallymeaningfulworseningforpainwas20.6(9.2-NE)months.  

[00159]Asubstantialfractionofpatientsbenefittedfromtreatment.Amongallpatientsreporting 

clinicallymeaningfulchange( 10-pointchange)bycycle6,mostpatientsexperiencedclinically 

meaningfulimprovementsorstabilityinGHS/QoL(83%),functioningscales(68-85%),and 

symptoms(68-95%)(Figure14).Overall,91%ofrespondersexperiencedclinicallymeaningful 

improvementorstabilityinGHS/QoLscoresatcycle12,andmostpatientsshowedsustained 

improvementandstabilizationacrossallfunctioningscales(77-86%)andsymptoms(74-95%) 

bycycle12(Figure14).Theproportionsofpatientswithclinicallymeaningfuldeteriorationin 

functioningscalesweregenerallylowatbothevaluatedtimepoints(Figure14).  

[00160]SafetyIntotalI92(99.5%)patientsexperiencedatleastoneTEAEofanygrade 

regardlessofattribution.TEAEsleadingtodiscontinuationwerelow(anygrade:n=19, 

Grade 3:n=14,7.3%).ThemostcommonTEAEs(allgrades)werefatigue(n=67,34.7%), 

diarrhea(n=53,27.5%),andnausea(n=46,23.8%).Overall,94(48.7%)patientsexperiencedat 

leastoneGrade 3TEAEregardlessofattribution.ThemostcommonGrade>3TEAEswere 

hypertension(n=94.7%),anemiaandcellulitis(eachn=84.1%).NonewTEAEsortreatment

relatedadverseevents(TRAEs)resultingindeathwerereportedforanygroupinthislonger-term 

follow-upcomparedtopreviousreports.Grade 3TRAEswerereportedin33(17.1%)patients 

themostcommonwerepneumonitis(n=5,2.6%),autoimmunehepatitis(n=31.6%),anemia 

colitisanddiarrhea(alln=2I.0%).Intotal,57patients(29.5%)experiencedatleastoneimmune

relatedadverseevent(irAE)ofanygradeandI8patients(9.3%)experiencedatleastoneGrade 

(n=2,1.0%),anddiarrhea(n=2,1.0%).  

Discussion 

[00161]Thepooledanalysispresentedheredemonstratesdurabilityofresponsestocemiplimab 

inOSCOincreasingCRratesovertimeandconfirmsthesubstantialantitumoractivityof 

cemiplimabinpatientswithadvancedOSOC.Anestimated87.8%ofrespondershadnot 

progressedat12months.WithmedianDORnotreachedafteranadditionalyearoffollow-upthe 

presentanalysisreinforcestheactivityofcemiplimabinapatientpopulationthatpreviouslyhad 

nowidelyacceptedstandardofcare.FurthermoreDORandOSarelongerthanwhathasbeen 

previouslydescribedwithotheragents(Osobaetal.,1998).Additionallythisanalysis 

demonstratesthatcemiplimabtreatmentimprovesGHS/QoLandpainscores.  
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>3irAE.ThemostcommonGrade>3irAEswerepneumonitis(n=5,2.6%),autoimmunehepatitis
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[00162]PainisakeyissueforpatientswithadvancedOSCOespeciallythosewithunresectable 

disease(Millsetal.,2012).Themean(standarddeviation)baselinepainscoreofpatientswith 

advancedOSCOreceivingcemiplimabof29.8(30.4)wassignificantlyworsethanreportedby 

patientswithadvancedheadandneckcancer(24.9E26.3J;p<O.05n=1,722)andthegeneral 
population(20.9E27.6J;pccO.OOO1 n=7,802)(Scottetal 2008).Heretheclinicalresponses 

7 U, 

observedcorrelatedwellwithpainimprovementwhichpositivelyimpactedpatientQoL.  

Cemiplimabresultedinpainreductionbycycle2,withclinicallymeaningfulreduction( 10points) 

fromcycle3,maintainedthroughtocycle12.TheKMestimateofmediantime(95%Cl)tofirst 

clinicallymeaningfulimprovementforpainwas2.1monthsoverallandthiswassustainedto14.8 

monthsdemonstratingdurabilityofpaincontrolwithcemiplimab.GHS/QoLimprovementwas 

observedasearlyascycle3,withclinicallymeaningfulimprovementseenbycycle12.Bycycle 

67 mostpatientsexperiencedclinicallymeaningfulimprovementorstabilityinGHS/QoLand 

functioningstatuswhilemaintaininglowsymptomburden.  

[00163]Therewerenonewsafetysignalsortypesoftoxicitiesobservedforcemiplimab.  

[00164]Thisanalysisconfirmsthesubstantialclinicalactivityofcemiplimabincludingfindingsof 

improvedCRratesovertimecomparedtoprimaryanalysesandanimpressiveandincreasing 

DORbasedonKMestimateatkeylandmarksinpatientswithadvanced0500.Additionally, 

cemiplimabtreatmentresultedinclinicallymeaningfulreductioninpainasearlyascycle27 

maintainedtocycle12.Furtherclinicalresponsetocemiplimabwasassociatedwithreductionin 

pain.MostpatientsexperiencedclinicallymeaningfulimprovementsormaintenanceinGHS/QoL7 
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[00166]Thepresentdisclosureisnottobelimitedinscopebythespecificembodiments 

described U Indeedvariousmodificationsoftheinventioninadditiontothosedescribed 

hereinwillbecomeapparenttothoseskilledintheartfromtheforegoingdescriptionandthe 

accompanyingfigures.Suchmodificationsareintendedtofallwithinthescopeoftheappended 
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Whatisclaimedis: 

I. Amethodoftreatingorinhibitingcancerpaincomprising: 

(a) selectingapatientwithcancerand 

(b) administeringtothepatientatherapeuticallyeffectiveamountofaprogrammed 

deathI(PD-I)inhibitor.  

2. ThemethodofclaimI, whereinthecancerisselectedfromanalcancerbladdercancer, 

bonecancerbreastcancerbraincancercervicalcancercoloncancercolorectalcancer, 

endometrialcanceresophagealcancerheadandneckcancerkidneycancerlivercancer, 

lungcancermyelomaovariancancerpancreaticcancerprostatecancersalivarygland 

cancerskincancerstomachcancertesticularcanceranduterinecancer.  

3. ThemethodofclaimIor2, whereinthecancerisskincancer.  

4. Themethodofanyoneofclaims1-3,whereintheskincancerisanon-melanomaskin 

cancer.  

5. Themethodofanyoneofclaims1-4,whereintheskincanceriscutaneoussquamous 

cellcarcinoma(OSCO)orbasalcellcarcinoma(BOO).  

6. Themethodofclaim5whereintheOSCOismetastaticOSCOorunresectablelocally 

advancedOSOC.  

BOO.  

8. Themethodofclaim7whereintheBOOhasprogressedonortheBOOpatientwas 

intoleranttohedgehoginhibitor(HHI)therapy.  

9. Themethodofanyoneofclaims1-8,whereinfunctioningandqualityoflifeofthepatient 

isimprovedormaintainedfrombaselineasmeasuredbyEORTCQLQ-030andSKINDEX-16.  

10. Themethodofanyoneofclaims1-9,whereinthepatientreceivesanalgesictherapy 

priortoadministrationofthePD-Iinhibitor.  

II. Themethodofanyoneofclaims1-10,whereinthepatientisadministeredanalgesic 

therapyincombinationwiththePD-Iinhibitor.  
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7. Themethodofclaim5whereintheBOOislocallyadvancedBOO(laBOC)ormetastatic
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12. Themethodofclaim10orIIwhereintheanalgesictherapyisselectedfromanopioid, 

anon-steroidanti-inflammatorydrug(NSAID),asteroidacetaminophenandcombinations 

thereof.  

13. Themethodofanyoneofclaims10-12,whereintheanalgesictherapycomprisesan 

opioid.  

14. Themethodofanyoneofclaims10-13,whereintheadministrationofthePD-Iinhibitor 

leadstoreduceduseofanalgesictherapybythepatient.  

15. Themethodofanyoneofclaims10-13,furthercomprisingreducingtheamountofthe 

analgesictherapyreceivedbythepatientby20%ormorewithinIyearafteradministrationof 

thePD-Iinhibitor.  

16. Themethodofanyoneofclaims1-15,whereinthepainisreducedbyabout20%or 

morewithinIyearafteradministrationofthePD-Iinhibitor.  

17. Themethodofanyoneofclaims1-16,whereintheadministrationofthePD-Iinhibitor 

concurrentlyleadstoreducedcancerpainandatleast30%decreaseintumorcellsortumor 

size.  

18. Themethodofanyoneofclaims1-17,whereintheadministrationofthePD-Iinhibitor 

concurrentlyleadstoreducedanalgesicuseandatleast30%decreaseintumorcellsortumor 

19. Themethodofanyoneofclaims1-18,whereintheadministrationofthePD-Iinhibitor 

concurrentlyleadstoreducedopioiduseandatleast30%decreaseintumorcellsortumor 

size.  

20. Themethodofanyoneofclaims1-19,whereintheadministrationofthePD-Iinhibitor 

reducespainreducestheneedforanalgesictherapypromotestumorregressionreduces 

tumorcellloadreducestumorburdenpreventstumorrecurrenceinthepatientand/or 

increasespatientsurvival.  

21. Themethodofanyoneofclaims1-20,whereinthePD-Iinhibitorisadministeredin 

combinationwithanadditionaltherapeuticagentortherapyselectedfromananalgesicanon

steroidanti-inflammatorydrug(NSAID),radiationsurgeryacancervaccineimiquimodan 
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anti-viralagentphotodynamictherapyHHItherapyaPD-LIinhibitoraLAGSinhibitora 

CTLA-4inhibitoraGITRagonistaTIM3inhibitoraBTLAinhibitoraTIGITinhibitora0D38 

inhibitora0D47inhibitoranIDOinhibitora0D28activatoraVEGFantagonistanAng2 

inhibitoraTGF~inhibitoranEGFRinhibitoranantibodytoatumor-specificantigenacancer 

vaccineaGM-CSFanoncolyticvirusacytotoxinachemotherapeuticagentanIL-6R 

inhibitoranIL-4RinhibitoranIL-lOinhibitoracytokineanantibodydrugconjugateananti

inflammatorydrugandadietarysupplement.  

22. Themethodofanyoneofclaims1-21, whereinthePD-Iinhibitorisselectedfroman 

anti-PD-Iantibodyorantigen-bindingfragmentthereotananti-PD-LIantibodyorantigen

bindingfragmentthereofandananti-PD-L2antibodyorantigen-bindingfragmentthereof.  

23. Themethodofanyoneofclaims1-22,whereinthePD-Iinhibitorisananti-PD-I 

antibodyorantigen-bindingfragmentthereof.  

24. Themethodofanyoneofclaims1-23,whereinthePD-Iinhibitorisananti-PD-I 

antibodyorantigen-bindingfragmentthereofthatcomprisesaheavychainvariableregion 

(HCVR)comprisingthreeheavychaincomplementaritydeterminingregions(CDRs)(HODRI 

HCDR2andHCDR3)andalightchainvariableregion(LCVR)comprisingthreelightchain 

CDRs(LODRILCDR2andLCDR3),wherein:HODRIhasanaminoacidsequenceofSEQID 

NO:3HCDR2hasanaminoacidsequenceofSEQIDNO:tHCDRShasanaminoacid 

sequenceofSEQIDNO:5LODRIhasanaminoacidsequenceofSEQIDNO:&LCDR2has 

NO:8.  

25. Themethodofclaim24,whereintheHCVRcomprisesanaminoacidsequenceofSEQ 

IDNO:I.  

26. Themethodofclaim24,whereintheLCVRcomprisesanaminoacidsequenceofSEQ 

IDNO:2.  

27. Themethodofclaim24,whereintheanti-PD-Iantibodyorantigen-bindingfragment 

thereofcomprisesanHCVR/LCVRaminoacidsequencepairofSEQIDNOs:1/2.  

28. Themethodofanyoneofclaims23-27,whereintheanti-PD-Iantibodycomprisesa 

heavychainandalightchainwhereintheheavychainhasanaminoacidsequenceofSEQID 

NO:9.  
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anaminoacidsequenceofSEQIDNO:7.andLCDR3hasanaminoacidsequenceofSEQID
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29. Themethodofanyoneofclaims23-27,whereintheanti-PD-Iantibodycomprisesa 

heavychainandalightchainwhereinthelightchainhasanaminoacidsequenceofSEQID 

NO:10.  

30. Themethodofanyoneofclaims23-27,whereintheanti-PD-Iantibodycomprisesa 

heavychainandalightchainwhereintheheavychainhasanaminoacidsequenceofSEQID 

NO:9andthelightchainhasanaminoacidsequenceofSEQIDNO:10.  

31. Themethodofanyoneofclaims1-23,whereinthePD-Iinhibitorisananti-PD-I 

antibodyorantigen-bindingfragmentthereofcomprisingaHCVRwith90%95%,97%or98% 

sequenceidentitytoSEQIDNO:I.  

32. Themethodofanyoneofclaims1-23,whereinthePD-Iinhibitorisananti-PD-I 

antibodyorantigen-bindingfragmentthereofcomprisingaLCVRwith90%,95%,97%or98% 

sequenceidentitytoSEQIDNO:2.  

33. Themethodofanyoneofclaims1-23,whereinthePD-Iinhibitorisananti-PD-I 
antibodyorantigen-bindingfragmentthereofcomprisingaHCVRwith90%95%,97%or98% 

7 

sequenceidentitytoSEQIDNO:1andaLCVRwith90%7 95%,97%or98%sequence 

identitytoSEQIDNO:2.  

34. Themethodofanyoneofclaims1-27,whereinthePD-Iinhibitoriscemiplimabora 

bioequivalentthereof.  

antibodyselectedfromthegroupconsistingofcemiplimabnivolumabpembrolizumab 
7 7 

pidilizumabMED10608,BI754091, PF-06801591, spartalizumabcamrelizumabJNJ

63723283,andMCLA-134.  

36. Themethodofanyoneofclaims1-22,whereinthePD-Iinhibitorisananti-PD-LI 

antibodyselectedfromthegroupconsistingofREGN35O4,avelumabatezolizumab7 

durvalumabMDX-I105,LY3300054, FAZO53,STI-1014,CX-072,KN035,andCK-301.  

37. Themethodofanyoneofclaims1-36,whereinthePD-Iinhibitorisadministeredata 

doseof5mgto1500mg.  
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35. Themethodofanyoneofclaims1-23,whereinthePD-Iinhibitorisananti-PD-I
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38. Themethodofanyoneofclaims1-37,whereinthePD-Iinhibitorisadministeredata 

doseof200mg,250mgor350mg.  

39. Themethodofanyoneofclaims1-36,whereinthePD-Iinhibitorisadministeredata 

doseofImg/kgto20mg/kgofthepatientsbodyweight.  

40. Themethodofanyoneofclaims1-36,whereinthePD-Iinhibitorisadministeredata 

doseofImg/kg,3mg/kgorI0mg/kgofthepatient'sbodyweight.  

41. Themethodofanyoneofclaims1-40,whereinthePD-Iinhibitorisadministeredasone 

ormoredoseswhereineachdoseisadministeredeverytwoweeksthreeweeksfourweeks 

fiveweeksorsixweeks.  

42. Themethodofanyoneofclaims1-41, whereinthePD-Iinhibitorisadministered 

intravenouslyorsubcutaneously.  

43. AkitcomprisingaprogrammeddeathI(PD-I)inhibitorincombinationwithwritten 

instructionsforuseofatherapeuticallyeffectiveamountofthePD-Iinhibitorfortreatingor 

inhibitingcancerpaininapatientwithcancer.  

44. Thekitofclaim43,furtherincludinginstructionsforuseofatherapeuticallyeffective 

amountofthePD-Iinhibitorfortreatingorinhibitingthegrowthofatumor.  

45. Thekitofclaim43or44,whereinthecancerisselectedfromanalcancerbladder 

cancerendometrialcanceresophagealcancerheadandneckcancerkidneycancerliver 

cancerlungcancermyelomaovariancancerpancreaticcancerprostatecancersalivary 

glandcancerskincancerstomachcancertesticularcanceranduterinecancer.  

46. Amethodofreducinguseofanalgesictherapybyacancerpatientcomprising: 

(a) selectingapatientwithcancerwhereinthepatientisreceivinganalgesictherapy 

asabackgroundmedicationpriortotheadministrationofaprogrammeddeathI(PD-I) 

inhibitorand 

(b) administeringtothepatientatherapeuticallyeffectiveamountofaPD-Iinhibitor.  

47. Themethodofclaim46,whereinthecancerisselectedfromanalcancerbladder 

cancerbonecancerbreastcancerbraincancercervicalcancercoloncancercolorectal 
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cancerendometrialcanceresophagealcancerheadandneckcancerkidneycancerliver 

cancerlungcancermyelomaovariancancerpancreaticcancerprostatecancersalivary 

glandcancerskincancerstomachcancertesticularcanceranduterinecancer.  

48. Themethodofclaim46or47, whereinthecancerisskincancer.  

49. Themethodofanyoneofclaims46-48,whereinthecancerismetastaticcutaneous 

squamouscellcarcinoma(OSCO)orunresectablelocallyadvancedOSCO.  

50. Themethodofanyoneofclaims46-49,whereintheanalgesictherapyisselectedfrom 

anopioidanon-steroidanti-inflammatorydrug(NSAID),asteroidacetaminophenand 

combinationsthereof.  

51. Themethodofanyoneofclaims46-50,whereintheanalgesictherapycomprisesan 

opioid.  

52. Themethodofanyoneofclaims46-51, whereintheamountofanalgesictherapy 

receivedbythepatientisreducedbyatleast20%withinIyearafteradministrationofthePD-I 

inhibitorascomparedtotheamountofanalgesictherapyreceivedbythepatientbefore 

administrationofthePD-Iinhibitor.  

53. Themethodofanyoneofclaims46-52,whereintheadministrationofthePD-Iinhibitor 

concurrentlyleadstoreducedanalgesicuseandatleast30%decreaseintumorcellsortumor 

54. Themethodofanyoneofclaims46-53,whereintheadministrationofthePD-Iinhibitor 

concurrentlyleadstoreducedopioiduseandatleast30%decreaseintumorcellsortumor 

size.  

55. Themethodofanyoneofclaims46-54,whereintheadministrationofthePD-Iinhibitor 

concurrentlyleadstoreducedcancerpainandatleast30%decreaseintumorcellsortumor 

size.  

56. Themethodofanyoneofclaims46-55,whereintheadministrationofthePD-Iinhibitor 

concurrentlyleadstoreducedcancerpainreducedopioiduseandatumorresponseselected 

fromthegroupconsistingofstabledisease(SD),partialresponse(PR)andcompleteresponse 

(CR),asdeterminedusingRECISTcriteria.  

58 

size.



WO20221051448 PCT/IJS2021/048785 

57. Themethodofanyoneofclaims46-56,whereinthePD-Iinhibitorisadministeredin 

combinationwithanadditionaltherapeuticagentortherapyselectedfromananalgesicanon

steroidanti-inflammatorydrug(NSAID),radiationsurgeryacancervaccineimiquimodan 

anti-viralagentphotodynamictherapyHHItherapyaPD-LIinhibitoraLAG3inhibitora 

CTLA-4inhibitoraGITRagonistaTIM3inhibitoraBTLAinhibitoraTIGITinhibitora0D40 

inhibitora0D47inhibitoranIDOinhibitora0D28activatoraVEGFantagonistanAng2 

inhibitoraTGF~inhibitoranEGFRinhibitoranantibodytoatumor-specificantigenacancer 

vaccineaGM-CSFanoncolyticvirusacytotoxinachemotherapeuticagentanIL-6R 

inhibitoranIL-4RinhibitoranIL-ICinhibitoracytokineanantibodydrugconjugateananti

inflammatorydrugandadietarysupplement.  

58. Themethodofanyoneofclaims46-57,whereinthePD-Iinhibitorisselectedfroman 

anti-PD-Iantibodyorantigen-bindingfragmentthereofananti-PD-LIantibodyorantigen

bindingfragmentthereofandananti-PD-L2antibodyorantigen-bindingfragmentthereof 

59. Themethodofanyoneofclaims46-58,whereinthePD-Iinhibitorisananti-PD-I 

antibodyorantigen-bindingfragmentthereof 

60. Themethodofanyoneofclaims46-59,whereinthePD-Iinhibitorisananti-PD-I 

antibodyorantigen-bindingfragmentthereofthatcomprisesaheavychainvariableregion 

(HCVR)comprisingthreeheavychaincomplementaritydeterminingregions(CDRs)(HODRI 

HCDR2andHCDR3)andalightchainvariableregion(LCVR)comprisingthreelightchain 

NO:3HCDR2hasanaminoacidsequenceofSEQIDNO:4HCDR3hasanaminoacid 

sequenceofSEQIDNO:5LODRIhasanaminoacidsequenceofSEQIDNO:6LCDR2has 

anaminoacidsequenceofSEQIDNO:PandLCDR3hasanaminoacidsequenceofSEQID 

NO:8.  

61. Themethodofanyoneofclaims46-60,whereinthePD-Iinhibitorisadministeredata 

doseof5mgto1500mg.  

62. Themethodofanyoneofclaims46-61, whereinthePD-Iinhibitorisadministeredata 

doseof200mg,250mgor350mg.  

63. Themethodofanyoneofclaims46-60,whereinthePD-Iinhibitorisadministeredata 

doseofImg/kgto20mg/kgofthepatientsbodyweight.  
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64. Themethodofanyoneofclaims46-60,whereinthePD-Iinhibitorisadministeredata 

doseofImg/kg,3mg/kgor10mg/kgofthepatient'sbodyweight.  

65. Themethodofanyoneofclaims46-64,whereinthePD-Iinhibitorisadministeredas 

oneormoredoseswhereineachdoseisadministeredeverytwoweeksthreeweeksfour 

weeksfiveweeksorsixweeks.  

66. Themethodofanyoneofclaims46-65,whereinthePD-Iinhibitorisadministered 
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intravenouslyorsubcutaneously.
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