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Skin, the largest organ, is also the most 

vulnerable to cancer development

Incidence
Incidence

Deaths
Basal Cell

SCC

Melanoma

Merkel

Incidence

NOTE: The numbers listed in this figure do not reflect the 

most up-to-date statistics.



The incidence of skin cancers is 

increasing steadily. 

Paulson K et al. JAAD 2017



Skin cancers have a strong rationale 

for immunotherapy

Yarchoan, et al, NEJM 2017

Harms, et al, CA Res, 2015

Walter A, et al, CCR 2010

Paulson, et al, unpublished

BCC also has a 
very high TMB 
(median 
~45/MB)



I. Melanoma



Incidence, Mortality and Stage Distribution 

of Melanoma

• 91,270 new cases of cutaneous melanoma in U.S. in 2018

• ~9,320 deaths 

American Cancer Society. Cancer.org 2020 

Siegel R. CA Cancer J Clin. 2018 and 2022.

Stage at Diagnosis

Localized 

84%

Distant 

4%
Regional 

8%

• 99,780 new cases of cutaneous melanoma in U.S. in 2022

• ~7,650 deaths 



The ABCDEs of 

Melanoma Diagnosis

Asymmetry One half of the lesion is shaped 

differently than the other

Border
The border of the 

lesion is irregular, 

blurred, or ragged

Color Inconsistent pigmentation, with 

varying shades of brown and black

Diameter
>6 mm, or a 

progressive 

change in sizeEvolution

History of change in the lesion

Photos courtesy of the American Cancer Society.



Morphologic Types of Melanoma

Superficial 60%-70% Flat during early phase; notching,

spreading   scalloping, areas of regression

Nodular 15%-30% Darker and thicker than superficial 

   spreading, rapid onset; commonly 

   blue-black or blue-red (5% amelanotic)

Lentigo ~5% Enlarge slowly; usually large, flat, tan 

maligna   or brown

Acral Uncommon On soles, palms, beneath nail beds;

lentiginous   Asians (46%), usually large, tan or brown; irregular

   Blacks (70%) border; subungual melanoma more 

   common in older, dark-skinned people

Desmoplastic 1.7% Rare, locally aggressive, occur 

   primarily on head and neck in elderly

Type  Frequency  Features

Data from Lotze MT, et al. Cutaneous Melanoma. In: DeVita VT Jr,. et al, eds. 

Cancer: Principles & Practice of Oncology. 6th ed. Philadelphia, PA: Lippincott-Raven; 2001.



NCCN Guidelines version 1.2023

Wide Local Excision (WLE)



Breslow 

Thickness 

(mm)

Mitotic rate Ulceration Adverse factors*

<1/mm2 ≥1/mm2 No Yes No Yes

≤ 0.8 No Consider No Consider No Consider

0.8-1.0 Consider Consider Consider Consider Consider Consider

>1.0 Offer Offer Offer Offer Offer Offer

*Adverse features include positive margins, Lympho-vascular invasion (LVI), or a 

combination of these factors. 

Approximate probability of positive SLN: <5% (No), 5-10% 

(Consider) and >10% (Offer)

Adapted from NCCN Guidelines

Sentinel Lymph Node Biopsy (SLNB)

In patients with clinical stage I/II melanoma, SLN status is 

the strongest predictor of, but does not impact, survival. 



Completion Lymph Node Dissection 

(CLND)



Despite aggressive surgery, metastatic 

disease is frequent and life-threatening.

[Gershenwald J et al. CA Cancer J Clin 2017]

NOTE: These figures include data reflected in the AJCC 8th edition staging system 



Metastatic Melanoma

(Stage IV) 



Until 2011, few effective systemic 

therapy options existed.

Treatment of Metastatic Melanoma: An Overview
Bhatia S et al. ONCOLOGY. 2009; 23:6; 488-500

US-FDA approved therapies for metastatic 

melanoma prior to 2011.

Dacarbazine        (1975)

     No proven OS benefit

High-dose IL-2     (1998)



Since 2011, multiple new drugs have 

been FDA-approved.

IMMUNOTHERAPY

Ipilimumab (2011)

Pembrolizumab (2014)

Nivolumab (2014)

Ipilumumab + Nivolumab (2015)

TVEC (2015)

Relatimab + Nivolumab (2022)

Lifileucel or TILs (2024)

TARGETED 

CHEMOTHERAPY

Vemurafenib (2011)

Dabrafenib (2013)

Trametinib (2013)

Dabrafenib + Trametinib (2014)

Vemurafenib + Cobimetinib (2015)

Encorafenib + Binimetinib (2018)

Vemurafenib + Cobimetinib + Atezolizumab (2020)



Different ICIs have unique mechanisms of 

modulating T-cell function

[Patrick A. Ott et al. Clin Cancer Res 2013;19:5300-5309]





IMMUNOTHERAPY

Anti-PD-1 agents (as monotherapy or in 

combination) are regarded as the current 

standard-of-care for immunotherapy of metastatic 

melanoma. 

 - Pembrolizumab

 - Nivolumab



Anti-PD-1 versus Ipilimumab: 

Improved efficacy with Lower toxicity

Response 

rate 

(%) 

Grade 3 or 

higher 

IRAE 

(%)

Ipilimumab 12 20

Pembro-

lizumab
33 10

[Robert C et al. NEJM]

Response 

rate 

(%) 

Grade 3 or 

higher 

IRAE 

(%)

Ipilimumab 19 27

Nivolumab 44 16

[Larkin J et al NEJM 2015 ]



Monotherapy 

vs 

Combination Immunotherapy? 

Question # 1



Ipilimumab plus Nivolumab combination

Combination was approved by the US FDA in 

September 2015

Approved dose is Ipilimumab 3 mg/kg plus 

Nivolumab 1 mg/kg administered IV every 3 weeks 

x 4 doses [Induction] followed by Nivolumab 3 

mg/kg administered IV every 2 weeks 

[Maintenance]. 



Mono- vs Combination Immunotherapy 

(Checkmate-067)

[Larkin J et al NEJM 2015 ]

Response rate 

(%) 

Grade 3 or 

higher IRAE 

(%)

Nivolumab 44 16

Ipi 3 + Nivo 1 58 55



{Larkin J et al. NEJM 2024}

Checkmate-067 LTFU (10 yrs) suggests best 

outcomes with Ipi-Nivo 

Median OS 

Ipi-Nivo = 72 mos 

(Historical OS = 8 mos)
24

6% difference



Which combination regimen 

to choose? 

Question # 2



Ipi-Nivo flip dosing regimens 

(Checkmate-511)

[Lebbe C et al ASCO 2021 ]

Response rate 

(%) 

Grade 3 or 

higher IRAE 

(%)

Ipi 3 + Nivo 1 52 48

Ipi 1 + Nivo 3 47 34



$Title$

[Lebbe C et al ASCO 2021 ]



Mono- vs Combination ICI in 1st-line 

melanoma (RELATIVITY-047)

[Tawbi HA et al NEJM 2022 ]

Response rate 

(%) 

Grade 3 or 

higher IRAE 

(%)

Nivolumab 33 11

Rela-Nivo 43 21



[Tawbi HA et al ASCO Annual Mtg 2023 ]



My conclusions on Immunotherapy

• Ipi-Nivo and Rela-Nivo lead to more immune activation as 
compared to PD-1 monotherapy (higher ORR and toxicity)

• There is sustained absolute OS benefit of ~6% (statistically 
NS, likely clinically meaningful) at 10 years with Ipi-Nivo; OS 
data with Rela-Nivo is still maturing. 

• Toxicity rates are also higher with combination immunotherapy                                  

 (Ipi3+N1) > {(Ipi1+N3) vs (Lag-3+N)} > (PD-1 mono)

• Clinical decisions must be individualized based on patient’s 
desire for aggressive therapy and risk tolerance. 

? COST (Financial toxicity to patients and society)



Immune-related Adverse events (IRAEs)



Immune-related Adverse events (IRAEs)

• Risk of Death (~0.5%) – MMM (Myocarditis, Myositis, 

Myasthenia), neurologic diseases, pneumonitis et cetera

• Permanent side-effects affecting QoL (hypophysitis, type I 

DM, neuropathy)

• Require careful counseling, close monitoring, and 

aggressive management.

• NCCN guidelines exist. 



Take-home messages for IRAEs

• Do not let the fear of IRAEs compromise the utilization of ICI. 

• Patient education and monitoring is essential throughout ICI treatment. 

• Accurate diagnosis of IRAE (vs other causes) is important. 

• Prompt, decisive and aggressive interventions are essential with 

serious IRAEs. 

• Early use of selective agents may reduce steroid exposure. 

• Don’t hesitate to seek help with tricky cases! 



Targeted Chemotherapy 

(BRAFi/MEKi)



Mutations in BRAF and NRAS are 

frequent in cutaneous melanomas

60%

V600E

20%

[Curtin JA et al. NEJM 2005]

http://content.nejm.org.offcampus.lib.washington.edu/content/vol353/issue20/images/large/07f1.jpeg


BRAFi

• Vemurafenib

• Dabrafenib

• Encorafenib

Multiple targeted agents are efficacious 

in BRAF-mutated melanoma

MEKi

• Cobimetinib

• Trametinib

• Binimetinib



TOXICITY

• Rate of Grade 3 or higher AEs 

similar in D+T (48%) vs D 

(50%) arms

• Pyrexia/chills, GI toxicities, 

edema higher in D+T arm

• SCC/KA, hyperkeratosis, Skin 

papillomas higher in D arm 

 

BRAFi + MEKi more efficacious (and not 

more toxic) than BRAFi alone

[Long G et al. Ann Oncol. 2017]



BRAFi (+/-MEKi) are associated with 

tumor regressions in vast majority of 

patients with BRAF-mutant melanoma

[Chapman P et al. NEJM. 2011]



Onset of tumor regression is fairly rapid 

with BRAFi (median TTR ~6 weeks)

Chapman PB et al. Presented at ECCO 15/ESMO 34. Sept 20-24, 2009. Berlin, Germany. Abstract 6 BA.

#63 MSKCC#69 MDABaseline BaselineDay 15 Day 15



Unfortunately, resistance develops after initial 

benefit in the majority of patients



MAPK-pathway reactivation is the dominant 

mechanism of resistance in most patients

Nazarian et al. Nature 2010; 

Johannessen et al. Nature 2010; 

Poulikakos et al. Nature 2011; 

Shi et al. Nature Com 2012;

 Villanueva et al. Cancer Cell 2010; 

Wagle et al. JCO 2011, 

Strausman et al. AACR 2012
Survival

BRAFV600E

MEK

ERK

P

P

BRAF inh

NRASQ61

COT

CRAF

COT 

overexpression

A. MEK-dependent

progression

MEK1 

mutations

NRAS 

mutations

BRAFV600 truncation

BRAFV600 amplification

PDGFRb    IGF1R    cMET

PI3K

AKT

B. MEK-independent

progression

RTK 

overexpression

RTK ligand 

overexpression



Immunotherapy versus  

Targeted Chemotherapy? 

 (for frontline treatment of BRAF-

V600 mutant melanoma) 

Question # 3



JCO 2022



Nivo/ipi followed by BRAF/MEKi (if necessary) should be the 

preferred treatment sequence for the MAJORITY of pts with 

BRAF mutant melanoma. 



Sequential immunotherapy and 

targeted therapy (SECOMBIT)

[Ascierto P et al. Nat Comm. 2024]



How to choose amongst 

therapeutic options?

SB 
approach

BRAF

wild type

BRAF

mutated

Low Volume, 
Asymptomatic disease

Immunotherapy

(anti PD-1 alone or in 
combination)

Immunotherapy 
(preferred) 

BRAFi + MEKi 
(acceptable)

Bulky/Symptomatic

Disease

(Reliable, quick 
response needed)

Immunotherapy

(anti PD-1 alone or in 
combination)

Chemotherapy

BRAFi + MEKi  

followed by 
Immunotherapy 



Adjuvant therapy in high-risk 

melanoma



Despite aggressive surgery, metastatic 

disease is frequent and life-threatening.

[Gershenwald J et al. CA Cancer J Clin 2017]

NOTE: These figures include data reflected in the AJCC 8th edition staging system 



{Weber J et al NEJM 2020}



{Ascierto PA et al 
Lancet Oncol 2020}

RFS DMFS

OS



Adjuvant Pembro in Melanoma

51

{Eggermont AM et al NEJM 2018}

RFS



{Dummer R et al, NEJM 2020}

RFS
DMFS





For BRAF-WT patients, PD-1 

monotherapy is most appropriate at this 

time. 

Better efficacy, lower toxicity than HD-Ipi

What should we do in clinic?



For BRAF-mutant patients, should 

we use anti-PD-1 or Dab-tram? 

2-year RFS

(%) 

Toxicity

> Gr 3 AEs

(%)

All melanoma

Placebo 43

Ipilimumab 51 42

Nivolumab 66 9

BRAF-mutant melanoma

Placebo
44

Dab-Tram 67 41



High-risk stage II patients finally have 

an adjuvant therapy option 

{Luke J et al Lancet 2022}



Neo-Adjuvant Therapy in 

Resectable Stage III Melanoma



www.esmo.org 2018

Rationale for Neo-adjuvant therapy



{Patel S et al NEJM 2023}



{Patel S et al NEJM 2023}

SWOG 1801 – Primary Endpoint (EFS)



{Blank C et al NEJM 2024}



{Blank C et al NEJM 2024}

NADINA trial – Primary Endpoint (EFS)



(Neo-)Adjuvant Systemic Therapy:
Take-home messages

• Earlier incorporation of systemic therapy improves many efficacy 
endpoints, although impact on OS is still unclear in the modern era.

• Neo-adjuvant systemic therapy may potentially be better than adjuvant, 
although OS benefit remains to be proven. 

• Not all patients need systemic therapy – consider absolute (vs relative) 
risk reduction and NNT (Number need to treat).

• Toxicity considerations, including long term QoL, are even more relevant 
in non-metastatic settings. 



A 75-year old man presents with progressive anorexia, weight 
loss, night sweats, fatigue and right-sided abdominal pain for 
the last few weeks. 

Imaging studies show widely disseminated metastases in 
multiple organs, including greater than 50% liver involvement. 
Brain MRI showed 5 brain metastases (largest was 1.5 cm in 
R-frontal lobe); he denied neurologic symptoms and neuro 
exam was WNL. 

Biopsy of a liver tumor reveals metastatic melanoma with 
BRAF V600E mutation present. 

Laboratory analyses reveal Hemoglobin 10, AST 75, ALT 85, 
ALK-P 375 and Bilirubin 1.5. His ECOG performance score is 2. 

Case



What will you recommend next?

A. Whole brain radiation therapy. 

B. PD-1 blockade (Pembrolizumab or Nivolumab)

C. Ipilimumab plus Nivolumab

D. Relatlimab-Nivolumab

E. BRAFi + MEKi



Thank you!!

Suggested topics for additional reading:

• BRAFi + MEKi + anti-PD-1

• Melanoma Brain Metastases

• Melanoma Subtypes (Uveal, acral, mucosal, 

desmoplastic) 

• Non Melanoma Skin Cancers (MCC, cSCC, BCC)



Melanoma Brain Metastases



Melanoma Brain Metastases (MBMs)

• Among the highest risk of brain 

metastases among common solid 

tumors
– 10-20% at diagnosis of stage IV

– Up to 50% over course of disease

– Up to 70% in autopsy studies

• Common site of treatment failure for 

systemic therapies

• Historically median OS ~ 4 months

Davies, Cancer, 2011
Cohen et al, PCMR, 2016





Intracranial Response

Presented by: Michael A. Davies

CR, complete response; SD, stable disease.
a Patient had a CR in the target lesion, but best confirmed response was determined to be PD due 
to development of an unequivocal new lesion; b Patient had an unconfirmed CR, but best confirmed 
response was SD; c Investigator assessed; these results were supported by independent review.
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Intracranial ORR: 58%

Intracranial DCR: 78%

Intracranial ORR: 56%

Intracranial DCR: 88%

Intracranial ORR: 59%

Intracranial DCR: 82%

Intracranial ORR: 44%

Intracranial DCR: 75%

BRAF-MEKi in MBMs



MBMs: Conclusions

• MBMs need systemic therapy for long-term control. 

• Asymptomatic brain metastases

 - Ipi-Nivo has best long-term outcomes.

• Symptomatic brain mets:  

- Initial BRAFi+MEKi in the BRAF-mutant melanoma 

has high ORR, although duration of responses is short. 

- Consider proactive transition to Ipi-Nivo. 

- BRAFi+MEKi+PD-1 is an acceptable option too for 

symptomatic brain mets with possibly longer duration of 

responses, especially if proactive transition to Ipi-Nivo is 

not feasible or successful. 



BRAFi + MEKi + anti-PD-1





Results – Investigator-assessed PFS

Gutzmer R et al, Lancet 2020.



Results – ORR and Duration of response

ORR ~65% in both groups

Gutzmer R et al, Lancet 2020.



Results – Overall survival

McArthur, AACR 2020.



My Conclusions on BRAFi+MEKi+IO

• PFS improvement appears to be clinically meaningful, although OS data will be 
more definitive towards superiority of the triple combo. 

• Toxicity appears manageable (although rate of steroid use was higher than 
anticipated in both arms reflecting challenges of identifying the culprit 
medications).

• Lack of PD-1 monotherapy comparator limits widespread clinical application of 
this triple combination, since many clinicians would favor using immunotherapy 
(such as Ipi-Nivo) in frontline therapy of metastatic melanoma. 

In my practice, I use this data to support 

the addition of PD-1/PD-L1 blockade in 

patients who are going to get BRAF-

MEKi anyways. 



Total cost for 2 years of treatment

• Nivo alone = $374,103.08

• Nivo3/Ipi1 = $425,323.66

• Nivo1/Ipi3 = $504,552.58

• Relatlimab/Nivo = $726,336



NIVO3-IPI1 should be the preferred IO combination for 

patients and clinicians desiring a lower toxicity and cost-

effective alternative to NIVO1-IPI3



Melanoma Subtypes



Local therapy options: Proton RT; 

Plaque Brachytherapy; Enucleation)

High-risk of liver metastases; can have 

prolonged dormancy

Ocular (uveal) melanoma



Curtin JA. JCO 2006

Hodi FS. JCO 2013

BORR was 54% (7/13) in KIT-

mutant (0% in KIT-amplified)



Uveal Acral/Mucosal

Desmoplastic



Non Melanoma Skin Cancers



NMSCs have a strong rationale for 

immunotherapy

Yarchoan, et al, NEJM 2017

Harms, et al, CA Res, 2015

Walter A, et al, CCR 2010

Paulson, et al, unpublished

BCC also has a 
very high TMB 
(median 
~45/MB)



Merkel cell Carcinoma (MCC)

86

• Merkel cell polyoma virus 

(MCPyV) in 80% of MCC 

tumors

• UV-induced high mutational 

load (Neoantigens)

• Immune exhaustion of TILs 

[reversible with Immune 

Checkpoint Inhibitors (ICIs)]

[Afanasiev O et al. Clin Cancer Res. 2013]

{Feng H et al Science 2008}

Virus Positive Virus Negative
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{Goh et al. Oncotarget 2015} 



Merkel cell Carcinoma (MCC)

87

• Merkel cell polyoma virus 

(MCPyV) in 80% of MCC 

tumors

• UV-induced high mutational 

load (Neoantigens)

• Immune exhaustion of TILs 

[reversible with Immune 

Checkpoint Inhibitors (ICIs)]

[Afanasiev O et al. Clin Cancer Res. 2013]

{Feng H et al Science 2008}
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{Goh et al. Oncotarget 2015} 



High response rates with ICIs in MCC

{Nghiem P, Bhatia S et al. 2016 

NEJM}
{Kaufman H et al. The Lancet 

Oncology 2016}

• N = 24

• ORR = 56%

Pembrolizumab

• N = 88

• ORR = 32%

Avelumab

• Avelumab (anti-PD-L1) and pembrolizumab (anti-PD-1) are 

both  FDA-approved ICIs for advanced MCC. 

• Responses are rapid-onset and generally durable. 

• Responses occur regardless of viral status/TMB or PD-L1 

expression. 



• Cemiplimab was FDA-approved in 09/2018 for 
advanced CSCC

• 350 mg IV q3 weeks

Cutaneous Squamous cell carcinoma (cSCC)





• Pembrolizumab 
was FDA-approved 
in June, 2020 for 
advanced CSCC

• 200 mg IV q 3 
weeks



Basal cell carcinoma (BCC)



Fig. 1 

Critical Reviews in Oncology / Hematology 2016 98, 235-241 

The hedgehog 

pathway is 

active during 

embryonic 

development 

but thought 

generally to be 

dormant after 

birth

Basal cell 

nevus 

syndrome:

Germline 

mutation in 

PTCH

gene 

Pros Cons

Oral Not well tolerated

High efficacy Primary/secondary 

resistance

Can get histologic clearance

Hedgehog inhibition in BCC: 

Vismodegib, sonidegib



Hedge-hog inhibition works in BCC, although 
resistance eventually develops

Sekulic et al. BMC Cancer (2017) 17:332 

Vismodegib 150 mg/day PO
ORR: 50-60%

• Grade 3 (or 
higher) 
TRAE 
incidence: 
55%

• AEs impact 
QoL 



Ligtenburg et al. JAAD Case Reports 2020

Case reports of successful use of PD-1 
blockade 



Cemiplimab was FDA-approved for laBCC and mBCC in 02/2021



Refractory Melanoma



Lag-3 + PD-1 blockade can rescue a 

subset of patients with anti-PD-1 

refractory melanoma 

98
[Ascierto P et al 2017]
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