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Plan
• Melanoma treatments:

 Surgical margins
 Metastatic:

 Actual treatment options
 New options

 Adjuvant therapy:
 Standard of care stage IIB/IIC or III
 Clinical Trials

 Neoadjuvant approach:
 Pembrolizumab: SWOG 1801
 Clinical Trials

• Squamous cell carcinoma: Neoadjuvant Cemiplimab
• Basal cell carcinoma: Cemiplimab after Hedgehog inhibitor



Multidisciplinary approach



Surgical treatment of melanoma





Types of Melanoma Treatments
Adjuvant

Neoadjuvant

Metastatic



Inoperable or metastastic disease: heterogeneous



Overall Survival (OS) 15 years ago, stage IV metastatic melanoma

Survival data from 42 phase II trials with over 2100 stage IV 
patients

OS: 25% at 1 year; 10% at 2 years

Median 
survival
6.2 mo

Meta-analysis

Korn EL, et al.  J Clin Oncol. 2008;26(4):527-534.



General approach



Tumor Block

Tissue Preparation

Genomic DNA Extraction

TaqMan Real-time PCR

BRAF V600E BRAF wild type

BRAF testing done in pathology

BRAF+ ~ 40-50%

Primary or metastatic 
melanoma
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		3.6218639201		3.7335052993		3.7253411449		0.1346693027		0.1056418341		0.1149179238

		3.7722313562		3.8880272485		3.8802275983		0.1348392083		0.1083461105		0.1102324751

		3.918858584		4.0129357425		4.025582631		0.1364179367		0.105547116		0.1319517321

		4.0186350164		4.1109674582		4.1327932584		0.1253162844		0.1404647255		0.1275210501

		4.1304650741		4.2115700983		4.2214906204		0.1314999845		0.1371273655		0.1261065811

		4.2253283136		4.2900356743		4.3080179126		0.131255554		0.1357123687		0.1127016586

		4.2688171104		4.3242873143		4.3939453789		0.1289536821		0.141311817		0.136760017

		4.3420643789		4.3948685938		4.4504494236		0.1356318432		0.1417986841		0.1107025854

		4.3901696451		4.448861071		4.5028166558		0.1412869626		0.1164237557		0.1146147293

		4.4548979861		4.4678982253		4.5371971573		0.1492373227		0.1401556481		0.1112272717

		4.4660729669		4.5054403558		4.5637807291		0.1278344885		0.1404041237		0.1237155917

		4.5055399014		4.5091989005		4.5887014069		0.133579376		0.1352794305		0.1076264469

		4.515730079		4.5363696737		4.6285554049		0.1107127237		0.138941317		0.1293481207

		4.5373997901		4.5491670133		4.6162705035		0.128594397		0.1214977255		0.1023300438
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		0.0056172172		0.0045316947		-0.0231331933		0.0010907895		-0.0339200129		0.036874835

		0.0046376417		0.0028202854		0.0507401726		0.038956621		0.0537843698		0.0015709198

		0.0138190632		0.0004719803		-0.0082251061		-0.0193546997		0.001062641		0.0143715884

		0.0162987		-0.0032284575		-0.0028386163		0.0231973278		-0.0079372224		-0.0005822512

		0.0163298515		-0.0078600207		0.007283717		0.0110511119		-0.0108885603		-0.0084721968

		-0.0008647021		-0.0031795076		0.0085412061		0.0105436606		-0.0110548833		-0.0147741432

		-0.0007444083		0.0088478854		0.0017958202		0.0078596828		-0.0096461357		0.0033549894

		-0.0050420532		0.0037570638		0.0036058165		-0.0029374119		0.0047508919		0.0058160857

		-0.0119881079		0.0155415356		0.0069820967		-0.0203762117		-0.0034892426		-0.0015598719

		-0.0073582527		0.0059554158		0.0075844425		-0.0164871069		0.0030100285		-0.014235744

		-0.004235399		0.0030134007		-0.0058746769		-0.0176518534		0.0006106699		-0.0048078548

		0.0022723789		0.0139410765		-0.0036121964		-0.0063354672		0.0024893682		-0.0038296178

		0.0029505801		0.0024221411		-0.0156861386		-0.0037947674		-0.0122180986		-0.0039780346

		0.0002101701		-0.0098836226		-0.0084344648		-0.0199013222		-0.0176305633		-0.0074703509

		-0.0194767105		-0.0059601193		-0.0188687349		-0.0196161647		-0.0309584355		-0.0168239347

		-0.0004933126		-0.0104654119		0.0089046521		-0.0131011532		-0.0002459351		-0.0018649493

		-0.0080108876		-0.0132371912		0.0025317657		0.0156817899		-0.0074455947		0.0080347709

		-0.0199884045		-0.0079962351		-0.0096384894		-0.0019561514		0.0238501311		-0.0131482319

		-0.0110439716		-0.0037881373		-0.0132843269		-0.0248790237		-0.0067961094		-0.0289242168

		0.00192903		-0.0100637424		-0.0040828626		-0.0214412513		-0.0083867475		-0.0001780018

		0.0003449352		-0.0106690193		-0.0028172178		0.0076763467		0.0050004104		-0.0043450809

		-0.0048783571		-0.0158226133		-0.0202954862		-0.0075893051		-0.0057368632		-0.0170275336

		-0.0157009227		0.0143141164		-0.0042332683		0.0423421005		0.0118731511		-0.0025767149

		-0.0194308037		-0.0052341608		-0.0030131616		0.037022459		-0.0021533485		0.0121489205

		-0.0002387628		0.0173629741		-0.00371571		0.0639655384		0.0281560783		0.0624266194

		-0.0140359162		-0.0098856245		-0.0106112115		0.1558961187		0.0762311649		0.1055342085

		0.0222365458		-0.0206835558		0.008804705		0.2896410713		0.1648156109		0.2268213339

		0.0096746861		0.0103888324		0.0087374245		0.5072910716		0.2981055619		0.4224372616

		0.014826452		0.0048198859		-0.0011165686		0.7613940797		0.4779337004		0.6472550826

		0.0323837205		0.029769131		0.043969611		1.0808784477		0.7138358875		0.9636271498

		0.0304233412		0.0634911902		0.0477901101		1.3617348482		0.9736518714		1.2415204802

		0.0554262502		0.076255053		0.0587325783		1.6926849826		1.3083418306		1.5478418743

		0.0727236478		0.0927332249		0.0634205428		1.9852840993		1.5580887577		1.8359635397

		0.0895370112		0.1042467012		0.0849889744		2.29229522		1.8910136866		2.1526283161

		0.1045646152		0.1386995915		0.1053753252		2.5818371323		2.1838104924		2.4653957541

		0.1203076932		0.125398806		0.1180480083		2.8120511937		2.417306679		2.7052479682

		0.1358349597		0.1630451541		0.1338961982		3.0699322786		2.6890734626		2.9714017101

		0.1362080367		0.1542417558		0.1476270456		3.2653548519		2.8949198174		3.1603514922

		0.1603235438		0.1581259526		0.1610605432		3.4533093841		3.1226266378		3.3317521457

		0.1618397054		0.1722711246		0.1653519388		3.6260759827		3.3212459674		3.5412472846

		0.1697895279		0.1997739925		0.1764289645		3.7521276841		3.473043421		3.6685618381

		0.1788986668		0.2177090361		0.199121828		3.8920423805		3.6228126024		3.8169045596

		0.1926201142		0.2080821638		0.1844685474		3.9940209727		3.7446484105		3.9293316593

		0.2005866159		0.2129415505		0.2019123985		4.0960162108		3.8661532435		3.998318975

		0.2110877794		0.237230819		0.1923593215		4.1639395727		3.9749262977		4.1043859558

		0.2213052744		0.2306678337		0.2118798498		4.2235602563		4.0373213061		4.1465267209

		0.2205237321		0.2250806604		0.2221637243		4.2902805133		4.1168108949		4.2067537879

		0.2333071518		0.2459204416		0.2363399703		4.3466251081		4.1571103784		4.2692868022

		0.2013661866		0.2351698243		0.2121746954		4.3595438168		4.1963706408		4.2606566516

		0.2101425293		0.225271609		0.21911749		4.3705572694		4.2491030452		4.3121577353

		0.2037507304		0.2518049233		0.2055695016		4.4490830936		4.281982389		4.3557242195

		0.2273911707		0.2660074664		0.2357203028		4.439420007		4.316231052		4.3757440736

		0.2256681243		0.2246235258		0.2169660614		4.488763832		4.3215283408		4.3998494765
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		0.003774223		0.0006249735		-0.0136856295		0.0033272183		-0.0397240429		0.0084174487

		0.0050597878		0.0158593636		0.0735293079		0.0606088502		0.0638078175		-0.0076285984

		0.0137491679		0.0216903446		-0.0028162417		0.0028014853		-0.0098730099		-0.0049825985

		-0.0084975579		0.0122139891		-0.0014857488		-0.0049117771		-0.0187457833		-0.016070554

		-0.0102266865		-0.0097149978		0.0095615274		-0.0107321394		0.0010300061		-0.0005908944

		0.0003966104		0.0014823642		0.0096208786		-0.0010613682		-0.0180330176		-0.0069378022

		0.0318961928		0.0063264105		0.0058530414		-0.0056451603		0.0033632944		0.0019177531

		-0.0061221201		-0.0256605638		0.0107293915		0.0000618546		0.0002815203		0.0110036368

		-0.0206817817		0.0005053407		0.0077339463		-0.0168921448		0.0016290183		0.0071005977

		-0.0006421436		-0.0013609588		-0.0051111684		-0.0000724451		-0.0017457899		0.0076055558

		-0.0051241878		-0.0103058517		-0.0086335795		-0.0135775983		0.0023932752		0.0166494043

		0.0050464569		-0.0000015715		-0.0056533856		-0.0088411545		-0.0085453007		0.0017853356

		-0.0039632205		-0.0000799774		0.0102396707		0.0057250275		-0.0037105571		-0.0039081701

		-0.0018826334		-0.0003043199		0.003187612		-0.0047230077		-0.0148375187		0.0078123953

		-0.0038837014		-0.0160990386		-0.005078274		0.0031464545		-0.0103230242		-0.0010728474

		-0.0085177413		-0.0063252807		-0.0138751464		-0.0006365064		0.0030866988		0.0075088652

		-0.007227546		-0.0163015323		-0.0138988497		-0.0013398449		0.0010990627		0.0060412514

		0.0064308105		-0.0055026006		-0.009522399		-0.0111449416		0.0050944605		-0.0155531173

		0.0052594555		-0.0048395599		-0.0123492034		0.0099396139		0.0090473969		0.0023130638

		-0.0041968309		-0.0122207404		-0.0190307047		-0.0327148556		-0.0220299605		-0.0166046748

		-0.0074757564		0.0050413704		-0.0045218855		0.0036871736		-0.0196335749		0.0014791567

		-0.0147146405		-0.005330131		-0.01433019		-0.0104095395		-0.0012827812		-0.0068349017

		-0.0063240475		-0.0042156707		-0.0093008655		-0.0038133089		-0.0118212304		-0.0174672178

		0.0153200651		0.0172273721		0.0231603636		0.0020377395		0.0182436537		0.0141794105

		0.0225478258		0.0372912663		0.0455212105		-0.0113014408		-0.0036925949		0.0103992062

		0.0770342677		0.099116178		0.0750109869		-0.0052419957		0.0131695629		-0.0141135769

		0.1562796801		0.1987276867		0.1863552105		-0.0027448396		-0.0116258365		-0.0108692739

		0.299473897		0.3617809844		0.3370776698		-0.0130162379		0.0048744635		-0.0090774053

		0.5267725689		0.6309987011		0.5875411559		0.0357992725		0.0085180568		0.0021473231

		0.8086457431		0.9671865087		0.8843260426		0.0350128348		0.020261692		0.0253512285

		1.1200783431		1.2721689568		1.2160831607		0.0437301047		0.038628441		0.0435054282

		1.4573653868		1.6527915253		1.5853438076		0.0536550879		0.0531664677		0.0426675283

		1.7893429735		1.9650604075		1.9226323563		0.071150267		0.0504108808		0.0549569427

		2.1345824286		2.3148304294		2.2546492029		0.0764873419		0.0702362613		0.0689409472

		2.4387127422		2.6260889279		2.5755199093		0.0924499233		0.0708692897		0.0885970416

		2.7235057799		2.8844731375		2.8387760286		0.092892743		0.08167929		0.0901772418

		2.9832100666		3.145031936		3.1220796604		0.1121854513		0.1009416039		0.09136122

		3.238571227		3.3501384956		3.3568219549		0.1354400173		0.0969674651		0.1108036075

		3.432266885		3.5774597159		3.5610852461		0.1135249945		0.1336305431		0.1084731167

		3.6218639201		3.7335052993		3.7253411449		0.1346693027		0.1056418341		0.1149179238

		3.7722313562		3.8880272485		3.8802275983		0.1348392083		0.1083461105		0.1102324751

		3.918858584		4.0129357425		4.025582631		0.1364179367		0.105547116		0.1319517321

		4.0186350164		4.1109674582		4.1327932584		0.1253162844		0.1404647255		0.1275210501

		4.1304650741		4.2115700983		4.2214906204		0.1314999845		0.1371273655		0.1261065811

		4.2253283136		4.2900356743		4.3080179126		0.131255554		0.1357123687		0.1127016586

		4.2688171104		4.3242873143		4.3939453789		0.1289536821		0.141311817		0.136760017

		4.3420643789		4.3948685938		4.4504494236		0.1356318432		0.1417986841		0.1107025854

		4.3901696451		4.448861071		4.5028166558		0.1412869626		0.1164237557		0.1146147293

		4.4548979861		4.4678982253		4.5371971573		0.1492373227		0.1401556481		0.1112272717

		4.4660729669		4.5054403558		4.5637807291		0.1278344885		0.1404041237		0.1237155917

		4.5055399014		4.5091989005		4.5887014069		0.133579376		0.1352794305		0.1076264469

		4.515730079		4.5363696737		4.6285554049		0.1107127237		0.138941317		0.1293481207

		4.5373997901		4.5491670133		4.6162705035		0.128594397		0.1214977255		0.1023300438
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Chart3

		0.003774223		0.0006249735		-0.0136856295		0.0033272183		-0.0397240429		0.0084174487

		0.0050597878		0.0158593636		0.0735293079		0.0606088502		0.0638078175		-0.0076285984

		0.0137491679		0.0216903446		-0.0028162417		0.0028014853		-0.0098730099		-0.0049825985

		-0.0084975579		0.0122139891		-0.0014857488		-0.0049117771		-0.0187457833		-0.016070554

		-0.0102266865		-0.0097149978		0.0095615274		-0.0107321394		0.0010300061		-0.0005908944

		0.0003966104		0.0014823642		0.0096208786		-0.0010613682		-0.0180330176		-0.0069378022

		0.0318961928		0.0063264105		0.0058530414		-0.0056451603		0.0033632944		0.0019177531

		-0.0061221201		-0.0256605638		0.0107293915		0.0000618546		0.0002815203		0.0110036368

		-0.0206817817		0.0005053407		0.0077339463		-0.0168921448		0.0016290183		0.0071005977

		-0.0006421436		-0.0013609588		-0.0051111684		-0.0000724451		-0.0017457899		0.0076055558

		-0.0051241878		-0.0103058517		-0.0086335795		-0.0135775983		0.0023932752		0.0166494043

		0.0050464569		-0.0000015715		-0.0056533856		-0.0088411545		-0.0085453007		0.0017853356

		-0.0039632205		-0.0000799774		0.0102396707		0.0057250275		-0.0037105571		-0.0039081701

		-0.0018826334		-0.0003043199		0.003187612		-0.0047230077		-0.0148375187		0.0078123953

		-0.0038837014		-0.0160990386		-0.005078274		0.0031464545		-0.0103230242		-0.0010728474

		-0.0085177413		-0.0063252807		-0.0138751464		-0.0006365064		0.0030866988		0.0075088652

		-0.007227546		-0.0163015323		-0.0138988497		-0.0013398449		0.0010990627		0.0060412514

		0.0064308105		-0.0055026006		-0.009522399		-0.0111449416		0.0050944605		-0.0155531173

		0.0052594555		-0.0048395599		-0.0123492034		0.0099396139		0.0090473969		0.0023130638

		-0.0041968309		-0.0122207404		-0.0190307047		-0.0327148556		-0.0220299605		-0.0166046748

		-0.0074757564		0.0050413704		-0.0045218855		0.0036871736		-0.0196335749		0.0014791567

		-0.0147146405		-0.005330131		-0.01433019		-0.0104095395		-0.0012827812		-0.0068349017

		-0.0063240475		-0.0042156707		-0.0093008655		-0.0038133089		-0.0118212304		-0.0174672178

		0.0153200651		0.0172273721		0.0231603636		0.0020377395		0.0182436537		0.0141794105

		0.0225478258		0.0372912663		0.0455212105		-0.0113014408		-0.0036925949		0.0103992062

		0.0770342677		0.099116178		0.0750109869		-0.0052419957		0.0131695629		-0.0141135769

		0.1562796801		0.1987276867		0.1863552105		-0.0027448396		-0.0116258365		-0.0108692739

		0.299473897		0.3617809844		0.3370776698		-0.0130162379		0.0048744635		-0.0090774053

		0.5267725689		0.6309987011		0.5875411559		0.0357992725		0.0085180568		0.0021473231

		0.8086457431		0.9671865087		0.8843260426		0.0350128348		0.020261692		0.0253512285

		1.1200783431		1.2721689568		1.2160831607		0.0437301047		0.038628441		0.0435054282

		1.4573653868		1.6527915253		1.5853438076		0.0536550879		0.0531664677		0.0426675283

		1.7893429735		1.9650604075		1.9226323563		0.071150267		0.0504108808		0.0549569427

		2.1345824286		2.3148304294		2.2546492029		0.0764873419		0.0702362613		0.0689409472

		2.4387127422		2.6260889279		2.5755199093		0.0924499233		0.0708692897		0.0885970416

		2.7235057799		2.8844731375		2.8387760286		0.092892743		0.08167929		0.0901772418

		2.9832100666		3.145031936		3.1220796604		0.1121854513		0.1009416039		0.09136122

		3.238571227		3.3501384956		3.3568219549		0.1354400173		0.0969674651		0.1108036075

		3.432266885		3.5774597159		3.5610852461		0.1135249945		0.1336305431		0.1084731167

		3.6218639201		3.7335052993		3.7253411449		0.1346693027		0.1056418341		0.1149179238

		3.7722313562		3.8880272485		3.8802275983		0.1348392083		0.1083461105		0.1102324751

		3.918858584		4.0129357425		4.025582631		0.1364179367		0.105547116		0.1319517321

		4.0186350164		4.1109674582		4.1327932584		0.1253162844		0.1404647255		0.1275210501

		4.1304650741		4.2115700983		4.2214906204		0.1314999845		0.1371273655		0.1261065811

		4.2253283136		4.2900356743		4.3080179126		0.131255554		0.1357123687		0.1127016586

		4.2688171104		4.3242873143		4.3939453789		0.1289536821		0.141311817		0.136760017

		4.3420643789		4.3948685938		4.4504494236		0.1356318432		0.1417986841		0.1107025854

		4.3901696451		4.448861071		4.5028166558		0.1412869626		0.1164237557		0.1146147293

		4.4548979861		4.4678982253		4.5371971573		0.1492373227		0.1401556481		0.1112272717

		4.4660729669		4.5054403558		4.5637807291		0.1278344885		0.1404041237		0.1237155917

		4.5055399014		4.5091989005		4.5887014069		0.133579376		0.1352794305		0.1076264469

		4.515730079		4.5363696737		4.6285554049		0.1107127237		0.138941317		0.1293481207

		4.5373997901		4.5491670133		4.6162705035		0.128594397		0.1214977255		0.1023300438



100% WT #1 28.88221414

100% WT #2 28.51340981

100% WT #3 28.65048336

0% WT #1 -1

0% WT #2 -1

0% WT #3 -1

Cycles

Normalized Fluorescence



Sheet3

		

												Average Ct Value (2 replicates)

								BRAF plasmid blend				Channel 1		Channel 2

								V600E		WT		V600E (FAM )		WT (HEX )

								0%		100%		-1		28.6

								100%		0%		28.5		-1





Sheet3

		0.0056172172		0.0045316947		-0.0231331933		0.0010907895		-0.0339200129		0.036874835

		0.0046376417		0.0028202854		0.0507401726		0.038956621		0.0537843698		0.0015709198

		0.0138190632		0.0004719803		-0.0082251061		-0.0193546997		0.001062641		0.0143715884

		0.0162987		-0.0032284575		-0.0028386163		0.0231973278		-0.0079372224		-0.0005822512

		0.0163298515		-0.0078600207		0.007283717		0.0110511119		-0.0108885603		-0.0084721968

		-0.0008647021		-0.0031795076		0.0085412061		0.0105436606		-0.0110548833		-0.0147741432

		-0.0007444083		0.0088478854		0.0017958202		0.0078596828		-0.0096461357		0.0033549894

		-0.0050420532		0.0037570638		0.0036058165		-0.0029374119		0.0047508919		0.0058160857

		-0.0119881079		0.0155415356		0.0069820967		-0.0203762117		-0.0034892426		-0.0015598719

		-0.0073582527		0.0059554158		0.0075844425		-0.0164871069		0.0030100285		-0.014235744

		-0.004235399		0.0030134007		-0.0058746769		-0.0176518534		0.0006106699		-0.0048078548

		0.0022723789		0.0139410765		-0.0036121964		-0.0063354672		0.0024893682		-0.0038296178

		0.0029505801		0.0024221411		-0.0156861386		-0.0037947674		-0.0122180986		-0.0039780346

		0.0002101701		-0.0098836226		-0.0084344648		-0.0199013222		-0.0176305633		-0.0074703509

		-0.0194767105		-0.0059601193		-0.0188687349		-0.0196161647		-0.0309584355		-0.0168239347

		-0.0004933126		-0.0104654119		0.0089046521		-0.0131011532		-0.0002459351		-0.0018649493

		-0.0080108876		-0.0132371912		0.0025317657		0.0156817899		-0.0074455947		0.0080347709

		-0.0199884045		-0.0079962351		-0.0096384894		-0.0019561514		0.0238501311		-0.0131482319

		-0.0110439716		-0.0037881373		-0.0132843269		-0.0248790237		-0.0067961094		-0.0289242168

		0.00192903		-0.0100637424		-0.0040828626		-0.0214412513		-0.0083867475		-0.0001780018

		0.0003449352		-0.0106690193		-0.0028172178		0.0076763467		0.0050004104		-0.0043450809

		-0.0048783571		-0.0158226133		-0.0202954862		-0.0075893051		-0.0057368632		-0.0170275336

		-0.0157009227		0.0143141164		-0.0042332683		0.0423421005		0.0118731511		-0.0025767149

		-0.0194308037		-0.0052341608		-0.0030131616		0.037022459		-0.0021533485		0.0121489205

		-0.0002387628		0.0173629741		-0.00371571		0.0639655384		0.0281560783		0.0624266194

		-0.0140359162		-0.0098856245		-0.0106112115		0.1558961187		0.0762311649		0.1055342085

		0.0222365458		-0.0206835558		0.008804705		0.2896410713		0.1648156109		0.2268213339

		0.0096746861		0.0103888324		0.0087374245		0.5072910716		0.2981055619		0.4224372616

		0.014826452		0.0048198859		-0.0011165686		0.7613940797		0.4779337004		0.6472550826

		0.0323837205		0.029769131		0.043969611		1.0808784477		0.7138358875		0.9636271498

		0.0304233412		0.0634911902		0.0477901101		1.3617348482		0.9736518714		1.2415204802

		0.0554262502		0.076255053		0.0587325783		1.6926849826		1.3083418306		1.5478418743

		0.0727236478		0.0927332249		0.0634205428		1.9852840993		1.5580887577		1.8359635397

		0.0895370112		0.1042467012		0.0849889744		2.29229522		1.8910136866		2.1526283161

		0.1045646152		0.1386995915		0.1053753252		2.5818371323		2.1838104924		2.4653957541

		0.1203076932		0.125398806		0.1180480083		2.8120511937		2.417306679		2.7052479682

		0.1358349597		0.1630451541		0.1338961982		3.0699322786		2.6890734626		2.9714017101

		0.1362080367		0.1542417558		0.1476270456		3.2653548519		2.8949198174		3.1603514922

		0.1603235438		0.1581259526		0.1610605432		3.4533093841		3.1226266378		3.3317521457

		0.1618397054		0.1722711246		0.1653519388		3.6260759827		3.3212459674		3.5412472846

		0.1697895279		0.1997739925		0.1764289645		3.7521276841		3.473043421		3.6685618381

		0.1788986668		0.2177090361		0.199121828		3.8920423805		3.6228126024		3.8169045596

		0.1926201142		0.2080821638		0.1844685474		3.9940209727		3.7446484105		3.9293316593

		0.2005866159		0.2129415505		0.2019123985		4.0960162108		3.8661532435		3.998318975

		0.2110877794		0.237230819		0.1923593215		4.1639395727		3.9749262977		4.1043859558

		0.2213052744		0.2306678337		0.2118798498		4.2235602563		4.0373213061		4.1465267209

		0.2205237321		0.2250806604		0.2221637243		4.2902805133		4.1168108949		4.2067537879

		0.2333071518		0.2459204416		0.2363399703		4.3466251081		4.1571103784		4.2692868022

		0.2013661866		0.2351698243		0.2121746954		4.3595438168		4.1963706408		4.2606566516

		0.2101425293		0.225271609		0.21911749		4.3705572694		4.2491030452		4.3121577353

		0.2037507304		0.2518049233		0.2055695016		4.4490830936		4.281982389		4.3557242195

		0.2273911707		0.2660074664		0.2357203028		4.439420007		4.316231052		4.3757440736

		0.2256681243		0.2246235258		0.2169660614		4.488763832		4.3215283408		4.3998494765



0% MU #1 -1

0% MU #2 -1

0% MU #3 -1

100% MU #1 27.96650093

100% MU #2 29.09354004

100% MU #3 28.34500262

Cycles

Norm Fluorescence

Channel 1 (FAM): V600E Probe



		0.003774223		0.0006249735		-0.0136856295		0.0033272183		-0.0397240429		0.0084174487

		0.0050597878		0.0158593636		0.0735293079		0.0606088502		0.0638078175		-0.0076285984

		0.0137491679		0.0216903446		-0.0028162417		0.0028014853		-0.0098730099		-0.0049825985

		-0.0084975579		0.0122139891		-0.0014857488		-0.0049117771		-0.0187457833		-0.016070554

		-0.0102266865		-0.0097149978		0.0095615274		-0.0107321394		0.0010300061		-0.0005908944

		0.0003966104		0.0014823642		0.0096208786		-0.0010613682		-0.0180330176		-0.0069378022

		0.0318961928		0.0063264105		0.0058530414		-0.0056451603		0.0033632944		0.0019177531

		-0.0061221201		-0.0256605638		0.0107293915		0.0000618546		0.0002815203		0.0110036368

		-0.0206817817		0.0005053407		0.0077339463		-0.0168921448		0.0016290183		0.0071005977

		-0.0006421436		-0.0013609588		-0.0051111684		-0.0000724451		-0.0017457899		0.0076055558

		-0.0051241878		-0.0103058517		-0.0086335795		-0.0135775983		0.0023932752		0.0166494043

		0.0050464569		-0.0000015715		-0.0056533856		-0.0088411545		-0.0085453007		0.0017853356

		-0.0039632205		-0.0000799774		0.0102396707		0.0057250275		-0.0037105571		-0.0039081701

		-0.0018826334		-0.0003043199		0.003187612		-0.0047230077		-0.0148375187		0.0078123953

		-0.0038837014		-0.0160990386		-0.005078274		0.0031464545		-0.0103230242		-0.0010728474

		-0.0085177413		-0.0063252807		-0.0138751464		-0.0006365064		0.0030866988		0.0075088652

		-0.007227546		-0.0163015323		-0.0138988497		-0.0013398449		0.0010990627		0.0060412514

		0.0064308105		-0.0055026006		-0.009522399		-0.0111449416		0.0050944605		-0.0155531173

		0.0052594555		-0.0048395599		-0.0123492034		0.0099396139		0.0090473969		0.0023130638

		-0.0041968309		-0.0122207404		-0.0190307047		-0.0327148556		-0.0220299605		-0.0166046748

		-0.0074757564		0.0050413704		-0.0045218855		0.0036871736		-0.0196335749		0.0014791567

		-0.0147146405		-0.005330131		-0.01433019		-0.0104095395		-0.0012827812		-0.0068349017

		-0.0063240475		-0.0042156707		-0.0093008655		-0.0038133089		-0.0118212304		-0.0174672178

		0.0153200651		0.0172273721		0.0231603636		0.0020377395		0.0182436537		0.0141794105

		0.0225478258		0.0372912663		0.0455212105		-0.0113014408		-0.0036925949		0.0103992062

		0.0770342677		0.099116178		0.0750109869		-0.0052419957		0.0131695629		-0.0141135769

		0.1562796801		0.1987276867		0.1863552105		-0.0027448396		-0.0116258365		-0.0108692739

		0.299473897		0.3617809844		0.3370776698		-0.0130162379		0.0048744635		-0.0090774053

		0.5267725689		0.6309987011		0.5875411559		0.0357992725		0.0085180568		0.0021473231

		0.8086457431		0.9671865087		0.8843260426		0.0350128348		0.020261692		0.0253512285

		1.1200783431		1.2721689568		1.2160831607		0.0437301047		0.038628441		0.0435054282

		1.4573653868		1.6527915253		1.5853438076		0.0536550879		0.0531664677		0.0426675283

		1.7893429735		1.9650604075		1.9226323563		0.071150267		0.0504108808		0.0549569427

		2.1345824286		2.3148304294		2.2546492029		0.0764873419		0.0702362613		0.0689409472

		2.4387127422		2.6260889279		2.5755199093		0.0924499233		0.0708692897		0.0885970416

		2.7235057799		2.8844731375		2.8387760286		0.092892743		0.08167929		0.0901772418

		2.9832100666		3.145031936		3.1220796604		0.1121854513		0.1009416039		0.09136122

		3.238571227		3.3501384956		3.3568219549		0.1354400173		0.0969674651		0.1108036075

		3.432266885		3.5774597159		3.5610852461		0.1135249945		0.1336305431		0.1084731167

		3.6218639201		3.7335052993		3.7253411449		0.1346693027		0.1056418341		0.1149179238

		3.7722313562		3.8880272485		3.8802275983		0.1348392083		0.1083461105		0.1102324751

		3.918858584		4.0129357425		4.025582631		0.1364179367		0.105547116		0.1319517321

		4.0186350164		4.1109674582		4.1327932584		0.1253162844		0.1404647255		0.1275210501

		4.1304650741		4.2115700983		4.2214906204		0.1314999845		0.1371273655		0.1261065811

		4.2253283136		4.2900356743		4.3080179126		0.131255554		0.1357123687		0.1127016586

		4.2688171104		4.3242873143		4.3939453789		0.1289536821		0.141311817		0.136760017

		4.3420643789		4.3948685938		4.4504494236		0.1356318432		0.1417986841		0.1107025854

		4.3901696451		4.448861071		4.5028166558		0.1412869626		0.1164237557		0.1146147293

		4.4548979861		4.4678982253		4.5371971573		0.1492373227		0.1401556481		0.1112272717

		4.4660729669		4.5054403558		4.5637807291		0.1278344885		0.1404041237		0.1237155917

		4.5055399014		4.5091989005		4.5887014069		0.133579376		0.1352794305		0.1076264469

		4.515730079		4.5363696737		4.6285554049		0.1107127237		0.138941317		0.1293481207

		4.5373997901		4.5491670133		4.6162705035		0.128594397		0.1214977255		0.1023300438



100% WT #1 28.88221414

100% WT #2 28.51340981

100% WT #3 28.65048336

0% WT #1 -1

0% WT #2 -1

0% WT #3 -1

Cycles

Norm Fluorescence

Channel 2 (HEX): WT Probe



		0.0056172172		0.0045316947		-0.0231331933		0.0010907895		-0.0339200129		0.036874835

		0.0046376417		0.0028202854		0.0507401726		0.038956621		0.0537843698		0.0015709198

		0.0138190632		0.0004719803		-0.0082251061		-0.0193546997		0.001062641		0.0143715884

		0.0162987		-0.0032284575		-0.0028386163		0.0231973278		-0.0079372224		-0.0005822512

		0.0163298515		-0.0078600207		0.007283717		0.0110511119		-0.0108885603		-0.0084721968

		-0.0008647021		-0.0031795076		0.0085412061		0.0105436606		-0.0110548833		-0.0147741432

		-0.0007444083		0.0088478854		0.0017958202		0.0078596828		-0.0096461357		0.0033549894

		-0.0050420532		0.0037570638		0.0036058165		-0.0029374119		0.0047508919		0.0058160857

		-0.0119881079		0.0155415356		0.0069820967		-0.0203762117		-0.0034892426		-0.0015598719

		-0.0073582527		0.0059554158		0.0075844425		-0.0164871069		0.0030100285		-0.014235744

		-0.004235399		0.0030134007		-0.0058746769		-0.0176518534		0.0006106699		-0.0048078548

		0.0022723789		0.0139410765		-0.0036121964		-0.0063354672		0.0024893682		-0.0038296178

		0.0029505801		0.0024221411		-0.0156861386		-0.0037947674		-0.0122180986		-0.0039780346

		0.0002101701		-0.0098836226		-0.0084344648		-0.0199013222		-0.0176305633		-0.0074703509

		-0.0194767105		-0.0059601193		-0.0188687349		-0.0196161647		-0.0309584355		-0.0168239347

		-0.0004933126		-0.0104654119		0.0089046521		-0.0131011532		-0.0002459351		-0.0018649493

		-0.0080108876		-0.0132371912		0.0025317657		0.0156817899		-0.0074455947		0.0080347709

		-0.0199884045		-0.0079962351		-0.0096384894		-0.0019561514		0.0238501311		-0.0131482319

		-0.0110439716		-0.0037881373		-0.0132843269		-0.0248790237		-0.0067961094		-0.0289242168

		0.00192903		-0.0100637424		-0.0040828626		-0.0214412513		-0.0083867475		-0.0001780018

		0.0003449352		-0.0106690193		-0.0028172178		0.0076763467		0.0050004104		-0.0043450809

		-0.0048783571		-0.0158226133		-0.0202954862		-0.0075893051		-0.0057368632		-0.0170275336

		-0.0157009227		0.0143141164		-0.0042332683		0.0423421005		0.0118731511		-0.0025767149

		-0.0194308037		-0.0052341608		-0.0030131616		0.037022459		-0.0021533485		0.0121489205

		-0.0002387628		0.0173629741		-0.00371571		0.0639655384		0.0281560783		0.0624266194

		-0.0140359162		-0.0098856245		-0.0106112115		0.1558961187		0.0762311649		0.1055342085

		0.0222365458		-0.0206835558		0.008804705		0.2896410713		0.1648156109		0.2268213339

		0.0096746861		0.0103888324		0.0087374245		0.5072910716		0.2981055619		0.4224372616

		0.014826452		0.0048198859		-0.0011165686		0.7613940797		0.4779337004		0.6472550826

		0.0323837205		0.029769131		0.043969611		1.0808784477		0.7138358875		0.9636271498

		0.0304233412		0.0634911902		0.0477901101		1.3617348482		0.9736518714		1.2415204802

		0.0554262502		0.076255053		0.0587325783		1.6926849826		1.3083418306		1.5478418743

		0.0727236478		0.0927332249		0.0634205428		1.9852840993		1.5580887577		1.8359635397

		0.0895370112		0.1042467012		0.0849889744		2.29229522		1.8910136866		2.1526283161

		0.1045646152		0.1386995915		0.1053753252		2.5818371323		2.1838104924		2.4653957541

		0.1203076932		0.125398806		0.1180480083		2.8120511937		2.417306679		2.7052479682

		0.1358349597		0.1630451541		0.1338961982		3.0699322786		2.6890734626		2.9714017101

		0.1362080367		0.1542417558		0.1476270456		3.2653548519		2.8949198174		3.1603514922

		0.1603235438		0.1581259526		0.1610605432		3.4533093841		3.1226266378		3.3317521457

		0.1618397054		0.1722711246		0.1653519388		3.6260759827		3.3212459674		3.5412472846

		0.1697895279		0.1997739925		0.1764289645		3.7521276841		3.473043421		3.6685618381

		0.1788986668		0.2177090361		0.199121828		3.8920423805		3.6228126024		3.8169045596

		0.1926201142		0.2080821638		0.1844685474		3.9940209727		3.7446484105		3.9293316593

		0.2005866159		0.2129415505		0.2019123985		4.0960162108		3.8661532435		3.998318975

		0.2110877794		0.237230819		0.1923593215		4.1639395727		3.9749262977		4.1043859558

		0.2213052744		0.2306678337		0.2118798498		4.2235602563		4.0373213061		4.1465267209

		0.2205237321		0.2250806604		0.2221637243		4.2902805133		4.1168108949		4.2067537879

		0.2333071518		0.2459204416		0.2363399703		4.3466251081		4.1571103784		4.2692868022

		0.2013661866		0.2351698243		0.2121746954		4.3595438168		4.1963706408		4.2606566516

		0.2101425293		0.225271609		0.21911749		4.3705572694		4.2491030452		4.3121577353

		0.2037507304		0.2518049233		0.2055695016		4.4490830936		4.281982389		4.3557242195

		0.2273911707		0.2660074664		0.2357203028		4.439420007		4.316231052		4.3757440736

		0.2256681243		0.2246235258		0.2169660614		4.488763832		4.3215283408		4.3998494765
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		0.003774223		0.0006249735		-0.0136856295		0.0033272183		-0.0397240429		0.0084174487

		0.0050597878		0.0158593636		0.0735293079		0.0606088502		0.0638078175		-0.0076285984

		0.0137491679		0.0216903446		-0.0028162417		0.0028014853		-0.0098730099		-0.0049825985

		-0.0084975579		0.0122139891		-0.0014857488		-0.0049117771		-0.0187457833		-0.016070554

		-0.0102266865		-0.0097149978		0.0095615274		-0.0107321394		0.0010300061		-0.0005908944

		0.0003966104		0.0014823642		0.0096208786		-0.0010613682		-0.0180330176		-0.0069378022

		0.0318961928		0.0063264105		0.0058530414		-0.0056451603		0.0033632944		0.0019177531

		-0.0061221201		-0.0256605638		0.0107293915		0.0000618546		0.0002815203		0.0110036368

		-0.0206817817		0.0005053407		0.0077339463		-0.0168921448		0.0016290183		0.0071005977

		-0.0006421436		-0.0013609588		-0.0051111684		-0.0000724451		-0.0017457899		0.0076055558

		-0.0051241878		-0.0103058517		-0.0086335795		-0.0135775983		0.0023932752		0.0166494043

		0.0050464569		-0.0000015715		-0.0056533856		-0.0088411545		-0.0085453007		0.0017853356

		-0.0039632205		-0.0000799774		0.0102396707		0.0057250275		-0.0037105571		-0.0039081701

		-0.0018826334		-0.0003043199		0.003187612		-0.0047230077		-0.0148375187		0.0078123953

		-0.0038837014		-0.0160990386		-0.005078274		0.0031464545		-0.0103230242		-0.0010728474

		-0.0085177413		-0.0063252807		-0.0138751464		-0.0006365064		0.0030866988		0.0075088652

		-0.007227546		-0.0163015323		-0.0138988497		-0.0013398449		0.0010990627		0.0060412514

		0.0064308105		-0.0055026006		-0.009522399		-0.0111449416		0.0050944605		-0.0155531173

		0.0052594555		-0.0048395599		-0.0123492034		0.0099396139		0.0090473969		0.0023130638

		-0.0041968309		-0.0122207404		-0.0190307047		-0.0327148556		-0.0220299605		-0.0166046748

		-0.0074757564		0.0050413704		-0.0045218855		0.0036871736		-0.0196335749		0.0014791567

		-0.0147146405		-0.005330131		-0.01433019		-0.0104095395		-0.0012827812		-0.0068349017

		-0.0063240475		-0.0042156707		-0.0093008655		-0.0038133089		-0.0118212304		-0.0174672178

		0.0153200651		0.0172273721		0.0231603636		0.0020377395		0.0182436537		0.0141794105

		0.0225478258		0.0372912663		0.0455212105		-0.0113014408		-0.0036925949		0.0103992062

		0.0770342677		0.099116178		0.0750109869		-0.0052419957		0.0131695629		-0.0141135769

		0.1562796801		0.1987276867		0.1863552105		-0.0027448396		-0.0116258365		-0.0108692739

		0.299473897		0.3617809844		0.3370776698		-0.0130162379		0.0048744635		-0.0090774053

		0.5267725689		0.6309987011		0.5875411559		0.0357992725		0.0085180568		0.0021473231

		0.8086457431		0.9671865087		0.8843260426		0.0350128348		0.020261692		0.0253512285

		1.1200783431		1.2721689568		1.2160831607		0.0437301047		0.038628441		0.0435054282

		1.4573653868		1.6527915253		1.5853438076		0.0536550879		0.0531664677		0.0426675283

		1.7893429735		1.9650604075		1.9226323563		0.071150267		0.0504108808		0.0549569427

		2.1345824286		2.3148304294		2.2546492029		0.0764873419		0.0702362613		0.0689409472

		2.4387127422		2.6260889279		2.5755199093		0.0924499233		0.0708692897		0.0885970416

		2.7235057799		2.8844731375		2.8387760286		0.092892743		0.08167929		0.0901772418

		2.9832100666		3.145031936		3.1220796604		0.1121854513		0.1009416039		0.09136122

		3.238571227		3.3501384956		3.3568219549		0.1354400173		0.0969674651		0.1108036075

		3.432266885		3.5774597159		3.5610852461		0.1135249945		0.1336305431		0.1084731167

		3.6218639201		3.7335052993		3.7253411449		0.1346693027		0.1056418341		0.1149179238

		3.7722313562		3.8880272485		3.8802275983		0.1348392083		0.1083461105		0.1102324751

		3.918858584		4.0129357425		4.025582631		0.1364179367		0.105547116		0.1319517321

		4.0186350164		4.1109674582		4.1327932584		0.1253162844		0.1404647255		0.1275210501

		4.1304650741		4.2115700983		4.2214906204		0.1314999845		0.1371273655		0.1261065811

		4.2253283136		4.2900356743		4.3080179126		0.131255554		0.1357123687		0.1127016586

		4.2688171104		4.3242873143		4.3939453789		0.1289536821		0.141311817		0.136760017

		4.3420643789		4.3948685938		4.4504494236		0.1356318432		0.1417986841		0.1107025854

		4.3901696451		4.448861071		4.5028166558		0.1412869626		0.1164237557		0.1146147293

		4.4548979861		4.4678982253		4.5371971573		0.1492373227		0.1401556481		0.1112272717

		4.4660729669		4.5054403558		4.5637807291		0.1278344885		0.1404041237		0.1237155917

		4.5055399014		4.5091989005		4.5887014069		0.133579376		0.1352794305		0.1076264469

		4.515730079		4.5363696737		4.6285554049		0.1107127237		0.138941317		0.1293481207

		4.5373997901		4.5491670133		4.6162705035		0.128594397		0.1214977255		0.1023300438
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Current Treatment Options for Patients Metastatic Melanoma
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1. Michielin O, et al. Ann Oncol. 2019;30:1884-1901.
2. National Comprehensive Cancer Network (NCCN). Cutaneous Melanoma Guidelines Version 4.2020. Date: September 1, 2020.
3. Seth R, et al. J Clin Oncol. 2020:Jco2000198.
4. Dankner M, et al. Clin Cancer Res. 2018;24:6483-6494.

• Nivolumab + ipilimumab
• Pembrolizumab
• Nivolumab

• Encorafenib + binimetinib
• Dabrafenib + trametinib
• Vemurafenib + cobimetinib

• Nivolumab + ipilimumab
• Pembrolizumab
• Nivolumab

For metastatic melanoma patients with BRAF mutation, immunotherapy and targeted therapy 
can be used either in the first-line or second-line setting.1-4

BRAF V600
mutant

BRAF
wild type

Immunotherapy

BRAF-targeted therapy

Immunotherapy
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Mellman I et al. Nature 2011; 480(7378): 480-9; Pardoll DM. Nat Rev Cancer 2012; 12(4): 252-64.
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Immunotherapy: side effects

Anti-PD1 alone
Side effects: 75% of patients

Grade 3-4: 15-20%

NEJM



Combo Ipilimumab + 
Anti-PD1



Unresectable or
metatastic melanoma

• Previously untreated

• 945 patients 

Treat until 
progression 

or
unacceptable 

toxicity

NIVO 3 mg/kg Q2W +
IPI-matched placebo

NIVO 1 mg/kg + 
IPI 3 mg/kg Q3W for 

4 doses then 
NIVO 3 mg/kg Q2W

IPI 3 mg/kg Q3W 
for 4 doses +

NIVO-matched placebo

Stratify by:

• BRAF status

• AJCC M stage

• Tumor PD-L1 
expression < 5% 
versus ≥ 5%

n = 314

n = 316

n = 315

5-year follow up of a randomized, double-blind, 
phase 3 study to compare NIVO+IPI or NIVO 
alone with IPI alonea

Database lock: July 2, 2019; minimum follow-up of 
60 months for all patients

Co-primary endpointsa were PFS and OS in 
the NIVO-containing arms versus IPI alone 

R
1:1:1

NCT01844505
aThe study was not powered for a comparison between NIVO+IPI and NIVO.AJCC, American Joint Committee on Cancer.

CheckMate 067





Safety Summary

• No new safety signals were observed with the additional follow-up

• No additional deaths due to study drug toxicity were reported since the prior analysisa

• Survival outcomes were not impacted by discontinuing NIVO+IPI early due to a TRAEb

– Patients who discontinued NIVO+IPI during induction due to a TRAE had 5-year PFS (35%) and 
OS rates (51%) similar to patients in the overall population (36% and 52%, respectively)

aPreviously reported treatment-related deaths were cardiomyopathy and liver necrosis for NIVO+IPI (n = 1 each; both occurred > 100 days after last treatment), 
neutropenia for NIVO (n = 1), and colonic perforation for IPI (n = 1); bPost-hoc analysis. TRAE, treatment-related adverse event.

NIVO+IPI
(n = 313)

NIVO
(n = 313)

IPI
(n = 311)

Patients reporting event Any grade Grade 3/4 Any grade Grade 3/4 Any grade Grade 3/4
Treatment-related AE, % 96 59 87 23 86 28

Treatment-related AE leading to 
discontinuation, % 42 31 13 8 15 14

Treatment-related death, n (%) 2 (1) 1 (< 1) 1 (< 1)



Targeted therapies– MAPK pathway



First molecule: Vemurafenib
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Actual targeted therapies: combo anti-BRAF/anti-MEK







Multiples in transit metastases



Intralesional therapy







Brain metastasis



Georgina V. Long, Victoria Atkinson, Serigne Lo, Shahneen Sandhu,
Michael P. Brown, Maria Gonzalez, Alexander Guminski, RichardA.
Scolyer, Louise Emmett, Alexander M. Menzies, Grant A. McArthur

esmo.org

Long-term Outcomes from the Randomized Ph 2 
Study of Nivolumab or Nivolumab + Ipilimumab in 

Patients With Melanoma Brain Metastases:
Anti-PD1 Brain Collaboration (The ABC Trial)





Patient Case
71 year old male with BRAF V600E-mutated MEL,                   

~7 brain mets, no steroids or SRT

Baseline

1 year



New: Nivolumab (anti-PD1)-
Relatlimab (anti-LAG3)



Nivolumab (NIVO) plus relatlimab (RELA) vs NIVO in 
previously untreated metastatic or unresectable 
melanoma: 2-year results from RELATIVITY-047
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Rationale for RELA + NIVO

APC, antigen-presenting cell; MHC, major histocompatibility complex; TCR, T-cell receptor.
1. Woo S-R, et al. Cancer Res 2012;72:917–927; 2. Anderson AC, et al. Immunity 2016;44:989–1004; 3. Ascierto PA, et al. Oral presentation at 
ASCO Annual Meeting; June 2–6, 2017; Chicago, IL. Abstract 9520; 4. Ascierto PA, et al. Oral presentation at ESMO Congress; September 8–12, 2017; 
Madrid, Spain. Abstract LBA18. 

• LAG-3 and PD-1 are distinct immune 
checkpoints, often co-expressed on TIL 
and contribute to tumor-mediated T-
cell exhaustion1,2

• Synergistic antitumor activity1

• RELA + NIVO demonstrated 
clinically meaningful antitumor activity 
including durable objective responses 
and was well tolerated in patients that 
was relapsed/refractory to anti–PD-1 
therapy3,4 
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RELATIVITY-047

OS

NIVO + RELA
NIVO

No. at risk Months
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355 122334 305 287 270 258 241 226 197 179 160 136 128 2120 78 26
359 104329 301 278 253 238 224 211 185 162 144 118 106 0100 64 17

NIVO + RELA
(n = 355)

NIVO 
(n = 359)

mOS, mo NR 33.2
(95% CI) (31.5–NA) (25.2–45.8)

HR (95% CI) 0.82 (0.67–1.02)
77%
(95% CI, 72–81)

72% 
(95% CI, 67–76)

62%
(95% CI, 56–67)

58% 
(95% CI, 53–63)

54%
(95% CI, 49–59)

48% 
(95% CI, 43–54)

52%
(95% CI, 46–57)

42% 
(95% CI, 36–49)

RELATIVITY-047 (NCT03470922). Median follow-up: 25.3 months.
Descriptive analysis. Statistical model for HR: stratified Cox proportional hazard model. Stratified by LAG-3, BRAF mutation status, and AJCC M stage. PD-L1 was removed from stratification 
because it led to subgroups with < 10 patients.

Updated secondary endpoint

Hussein A. Tawbi et al. Oral presentation at ASCO 2023

HR (95% CI) = 0.80 (0.64-1.01); p = 0.0593 at 19.3 mo mFU (ASCO2022 – final per protocol analysis)
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Stage III melanoma: nodal disease



Adjuvant therapy





Adjuvant therapy for stage III melanoma



Key RFS data from pivotal adjuvant melanoma trials

RFS COMBI-AD 1,2, KN-054 3,4 CM-238 5,6,8

DT PCB Pembro PCB Nivo Ipi

1-yr 88% 56% 75% 60% 70% 61%

2-yr 67% 44% 68% 47% 62% 51%

3-yr 59% 39% 64% 44% 58% 44%

4-yr 55% 38% - - 52% 41%

5-yr 52% 36% - - - -

HR 
(95%CI
)

0.51 (0.42-0.61) 0.56 (0.47-0.68) 0.71 (0.60-0.86)*

COMBI-AD1

Keynote-0547

Note: Cross trial comparisons should not be made, curves from articles shown for illustrative purposes of discussion only

1. Hauschild A et al. Long-term benefit of adjuvant dabrafenib + trametinib (D+T) in patients (pts) with resected stage III BRAF V600-mutant melanoma: five year analysis of COMBI-AD. Presented at ASCO 2020. 2. Hauschild A et al. Journal of 
Clinical Oncology 2018. 36 (35): 3441-3449. 3. Eggermont AM et al. Pembrolizumab versus placebo after complete resection of high-risk stage III melanoma: new recurrence-free survival results from the EORTC 1325-MG/Keynote 054 double-
blinded phase III trial at three-year median follow up. Presented at ASCO 2020. 4. Eggermont A, et al. N Engl J Med. 2018 378(19):1789-1801. 5. ESMO 2019: 3-Year Results From CheckMate 238: Adjuvant Nivolumab vs Ipilimumab in Advanced 
Melanoma. https://www.ascopost.com/news/october-2019/3-year-results-from-checkmate-238-adjuvant-nivolumab-vs-ipilimumab-in-advanced-melanoma/. 6. Weber J et al. N Engl J Med. 2017; 377(19):1824-1835. 7. Eggermont et al. 
Pembrolizumab versus placebo after complete resection of high-risk stage III melanoma: final results regarding distant metastasis-free survival results from the EORCT 1325-MG/Keynote-054 double-blinded phase 3 trial. Presented at ESMO 2020. 
8. Weber J et al. Adjuvant nivolumab vs ipilimumab in resected stage III/IV melanoma: 4-year recurrence-free and overall survival results from CheckMate 238. Presented at ESMO 2020. Presentation 10760.

*In an indirect comparison of Nivo vs Placebo, the HR value was determined to be 0.53 (HemstockM et al., EurJ Cancer 2020)
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https://www.ascopost.com/news/october-2019/3-year-results-from-checkmate-238-adjuvant-nivolumab-vs-ipilimumab-in-advanced-melanoma/


Stage IIB & IIC (T3b-T4) 



Stage IIB (T3b)
(Breslow 2,5 mm, ulcerated)

Stage IIC (T4b)
(Breslow 6 mm, ulcerated)

Stage IIB (T4a)
(Breslow 4,5 mm, non-ulcerated)

Stage IIB & IIC 





Clinical Trial: mRNA vaccine + 
pembrolizumab











Neoadjuvant: the Future is Now…





Breakthrough
of the Year





49%

72%



 Complete response

 Partial response

 No response







Clinical Trials: neoadjuvant with double immunotherapy



Clinical Trials: neoadjuvant with less surgery

+/- +/-



Advanced cSCC: Cemiplimab 
Neoadjuvant















Advanced BCC after hedgehog 
inhibitor: Cemiplimab



Enormous BCC 
treated with Vismodegib

Courtesy of Dr Marie-Michèle Blouin



Courtesy of Dr Marie-Michèle Blouin

Resistance to 
Vismodegib



Phase 2 study of cemiplimab in patients 
with locally advanced basal cell carcinoma 

after hedgehog inhibitor therapy: 
Longer-term follow-up

Presented at the 18th European Association of Dermato-Oncology (EADO) Congress 2022, April 21–23, 2022.
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Cemiplimab and locally advanced BCC

CI, confidence interval; Fc, fragment crystallisable; Ig, immunoglobin; PD-1, programmed cell death-1; PD-L1, programmed cell death-ligand 1; pMHC I, peptide-bound major histocompatibility complex I;                        
TCR, T-cell receptor.
1. Burova E et al. Mol Cancer Ther. 2017;16:861–870. 2. Stratigos AJ et al. Lancet Oncol. 2021;22:848–857.
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Cemiplimab
(anti–PD-1)

• High-affinity, human, hinge-stabilised IgG4 monoclonal antibody to the PD-1 receptor1

• In the primary analysis of the Phase 2 study, cemiplimab demonstrated clinically meaningful activity and an acceptable safety profile in 
patients with locally advanced BCC (NCT03132636)2

• Data from the longer-term follow-up at ~40 months are presented here

Primary analysis outcome (17 Feb 2020)2
laBCC

(N=84)

Best overall response

Objective response rate, % (95% CI) 31 (21–42)

Complete response, n (%) 5 (6)

Partial response, n (%) 21 (25)

Disease control rate, % (95% CI) 80 (70–88)

Durable disease control rate, % (95% CI) 60 (48–70)

Median duration of response (range), months 4.3 (4.2–7.2)

The data cut-off date was 20 May, 2021.



Study design 
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†Or by composite response criteria for patient with both visceral and skin lesions, including ICR review of digital medical photography, radiology and pathology reports from on-treatment biopsies (if any).
BCC, basal cell carcinoma; CR, complete response; DOR, duration of response; ECOG, Eastern Cooperative Oncology Group; HHI, hedgehog inhibitor; ICR, independent composite review; IA, investigator 
assessment; IV, intravenous; laBCC, locally advanced BCC; ORR, objective response rate; OS, overall survival; PD-1, programmed cell death-1; PD-L1, programmed cell death-ligand 1; PFS, progression-free 
survival; Q3W, every 3 weeks; Q9W, every 9 weeks; Q12W, every 12 weeks; RECIST, Response Evaluation Criteria in Solid Tumours; WHO, World Health Organization.

Cemiplimab 350 mg IV Q3W
for up to 93 weeks

(or until disease progression,
unacceptable toxicity or withdrawal 

of consent)
Tumor assessments
1–5 Q9W, 6–9 Q12W

Tumor response assessment by ICR
(RECIST 1.1 for visceral lesions or 

modified WHO criteria for skin
lesions)†

Group 1
Adult patients with metastatic
(nodal and distant) BCC

Group 2
Adult patients with laBCC

Primary endpoint: ORR by 
ICR
Secondary endpoints: ORR by 
IA, DOR, CR rate, PFS, OS, 
and safety and tolerability

Inclusion criteria
• Histologically confirmed diagnosis of 

BCC
• Prior progression or intolerance to HHI 

therapy or no better than stable 
disease after 9 months on HHI therapy

• At least one measurable baseline 
lesion

• ECOG performance status of 0 or 1

Exclusion criteria
• Ongoing or recent (≤5 years) 

autoimmune disease requiring systemic 
immunosuppression

• Prior anti–PD-1 or anti–PD-L1 therapy
• Concurrent malignancy other than BCC 

and/or history of malignancy other than 
BCC within 3 years of date of first 
planned dose of cemiplimab, except for 
tumours with negligible risk of 
metastasis or death

The data cut-off date was 20 May, 
2021.



Tumour response per ICR
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Each horizontal bar represents one patient. All patients completed treatment. Patients with confirmed CR after a minimum of 48 weeks of treatment may elect to discontinue treatment and continue with all relevant 
study assessments. †ORR per investigator was 36.9% (95% CI, 26.6–48.1). ‡Not evaluable response includes the missing and unknown tumour response. §Defined as the proportion of patients with CR, PR, 
stable disease or non-PR/non-PD. ¶Defined as the proportion of patients with CR, PR, stable disease or non-PR/non-PD for ≥182 days without PD. #Data shown are for patients with response. 
CI, confidence interval; CR, complete response; DOR, duration of response; ICR, independent central review, laBCC, locally advanced basal cell carcinoma; NE, not evaluable; NR, not reached; ORR, objective 
response rate; PD, progressive disease; PR, partial response.

Outcome laBCC (N=84)
Duration of follow-up, median (range), months 15.9 (0.5–39.7)

Best overall response per ICR
ORR, % (95% CI) 32.1 (22.4–43.2)†

CR, n (%) 6 (7.1)
PR, n (%) 21 (25.0)
Stable disease, n (%) 40 (47.6)
Non-CR/non-progressive disease, n (%) 0
PD, n (%) 9 (10.7)
Not evaluable, n (%)‡ 8 (9.5)

Observed DOR at 6 months, n (%)# 23 (85.2%)
Disease control rate, % (95% CI)§ 79.8 (69.6–87.7)
Durable disease control rate, % (95% CI)¶ 59.5 (48.3–70.1)
Time to response, median (range), months# 4.3 (2.1–21.4)
Kaplan–Meier estimation of DOR, median (95% CI), months
#

NR (15.5–NE)

6 months 88.5 (68.4–96.1)
12 months 83.8 (62.2–93.6)
24 months 56.6 (29.6–76.6)

Complete response
Partial response
Stable disease
Progressive disease
Unable to evaluate
Ongoing study
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The data cut-off date was 20 May, 
2021.



Conclusions
• Melanoma treatments:

 Surgical margins: trial 1 cm vs 2 cm
 Metastatic:

 Actual treatment options: double immunotx vs simple vs TT
 New: new combo, sequencing, microbiome, intrathecal

 Adjuvant therapy:
 Standard of care stage IIB/IIC or III: anti-PD1 or TT
 Clinical Trials: mRNA vaccine + Pembrolizumab

 Neoadjuvant approach:
 Pembrolizumab: SWOG 1801
 Clinical Trials: combo immunotx and less surgery

• Squamous cell carcinoma: Neoadjuvant Cemiplimab
• Basal cell carcinoma: Cemiplimab after Hedgehog inhibition



Melanoma and Skin 
Cancer Clinic Quebec city



Merci!


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	�
	Slide Number 10
	BRAF testing done in pathology
	Current Treatment Options for Patients Metastatic Melanoma
	Actual treatments
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Safety Summary
	Targeted therapies– MAPK pathway
	Slide Number 24
	Slide Number 25
	Actual targeted therapies: combo anti-BRAF/anti-MEK
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Patient Case
	Slide Number 37
	Nivolumab (NIVO) plus relatlimab (RELA) vs NIVO in previously untreated metastatic or unresectable melanoma: 2-year results from RELATIVITY-047
	Rationale for RELA + NIVO
	OS
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Key RFS data from pivotal adjuvant melanoma trials
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Slide Number 82
	� Phase 2 study of cemiplimab in patients with locally advanced basal cell carcinoma after hedgehog inhibitor therapy: �Longer-term follow-up
	Cemiplimab and locally advanced BCC
	Study design 
	Tumour response per ICR
	Slide Number 87
	Slide Number 88
	Slide Number 89

