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Skin, the largest organ, is also the most 
vulnerable to cancer development

Incidence
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Basal Cell
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NOTE: The numbers listed in this figure do not reflect the 
most up-to-date statistics.
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The incidence of skin cancers is 
increasing steadily.

Paulson K et al. JAAD 2017



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 2020.

Stage at Diagnosis

Localized 
84%

Distant 
4%

Regional 
8%

• 100,350 new cases of cutaneous melanoma in U.S. in 2020

• ~6,850 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 3.2018

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

NCCN Guidelines version 3.2018

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)

CHEMOTHERAPY

Vemurafenib (2011)

Dabrafenib (2013)

Trametinib (2013)

Dabrafenib + Trametinib (2014)

Vemurafenib + Cobimetinib (2015)

Encorafenib + Binimetinib (2018)



[Yarchoan M NEJM 2017]

Immunogenicity of melanoma: 
High mutational burden (Neoantigens)



IMMUNOTHERAPY

Anti-PD-1 agents (as monotherapy or in 
combination with ipilimumab) are regarded as the 
current standard-of-care for immunotherapy of 
metastatic melanoma. 

- Pembrolizumab
- Nivolumab



CTLA-4 and PD-1 modulate different 
aspects of the T-cell response

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

A, CTLA-4 is upregulated after antigen-specific activation of a naïve or memory T cell in lymphatic tissue, 
leading to decreased effector function (early activation phase).

B, PD-1 is mainly expressed on antigen-experienced memory T cells in peripheral tissues cells. Tumor cells 
use this regulatory mechanism to evade a tumor-directed T-cell response by upregulating the PD-1 ligands.



Improved Overall Survival was seen in both 
the Ipilimumab arms (3 mg/kg q3 wks x4)

Hodi FS et al. NEJM. 2010

10.16.4 10.1



Ipilimumab: Impressive clinical responses

Maggon et al, 2011

Pseudo-progression



Pembrolizumab versus Ipilimumab: 
Improved efficacy with Lower toxicity

Response 
rate 
(%) 

Grade 3 or 
higher IRAE 

(%)

Ipilimumab 12 20

Pembrolizumab 33 10

[Robert C et al. NEJM]



Nivolumab versus Ipilimumab

Response rate 
(%) 

Grade 3 or 
higher IRAE 

(%)

Ipilimumab 19 27

Nivolumab 44 16

[Larkin J et al NEJM 2015 ]



Immune-related Adverse events (IRAEs)

• Risk of Death (~1%)

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

• Require careful counseling, 
close monitoring, and 
aggressive management.

• NCCN guidelines exist. 



[Larkin J et al JAMA Oncol 2015 ]

Efficacy of nivolumab is comparable in BRAF-
mut and BRAF-WT melanoma



• Retrospective analysis of 4,846 patients treated 
with Ipilimumab on several clinical trials. 

Potential for long-term survival with 
immunotherapy

[Schadendorf D et al. 2015 JCO]

21% alive at 3 years



Long-term survival with PD-1-blockade

[Hodi FS et al Lancet Oncol 2018 ]

4-year OS ~50%



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]. 



Systemic immunotherapy: Outcomes in 
melanoma

Response rate 
(%) 

Grade 3 or 
higher IRAE 

(%)

Ipilimumab 19 27

Nivolumab 44 16

Ipi plus Nivo 58 55

[Larkin J et al NEJM 2015 ]





Ipi plus Nivo:
PFS by PD-L1 Expression Level

*Per validated PD-L1 immunohistochemical assay with expression defined as ≥5% of tumor cells showing PD-L1 staining in a section of at least 100 
evaluable tumor cells. 

No. at Risk

IPI –202 82 44 31 12 1

NIVO 208 108 88 74 31 5 2

NIVO + IPI 210 142 112 96 42 9 2
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My conclusions on Immunotherapy
1. Immunotherapy leads to durable responses and long-term 

survival in a subset of melanoma patients, regardless of 
BRAF status.

2. PD-1 monotherapy is superior to Ipilimumab (better 
efficacy; lesser toxicity)

3. Ipi-Nivo has higher ORR (and toxicity), but no significant 
survival benefit over nivolumab; utility of PDL-1 for selecting 
patients warrants further confirmation.  

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



Immunotherapy does not work all the time

[Robert C et al. NEJM]



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

• Trametinib

• Cobimetinib

• Binimetinib



BRAFi (+/-MEKi) are associated with 
tumor regressions in vast majority of 
patients with BRAF-mutant melanoma

[Chapman P et al. NEJM. 2011]

ORR 48%



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



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]



Also, toxicity can be substantial and continues for 
the duration of the treatment with effects on QoL



Unfortunately, resistance develops after initial benefit 
in the majority of 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



How to choose amongst therapeutic 
options?



How to choose amongst therapeutic 
options?

1. Establish goals of care
• Durable disease-control
• Rapid symptom palliation
• Quality-of-life

2. Match desired goals to the safety/efficacy 
characteristics of the therapy

• Rate of tumor regression (ORR) or clinical benefit
• Kinetics of response (rapid vs delayed)
• Duration of response
• AEs
• ?Cost



Bhatia S et al, 2015 Oncology (Williston Park)





Durable PFS with BRAF-MEKi in 
some pts 

88% (52/59) of patients, who were ongoing on trial and 
progression-free at 5-years, were still receiving treatment 
(Dab or Tram or both). 





Treatment-free status after Immunotherapy



Immunotherapy vs BRAF-MEKi: LTFU

BRAF-MEKi
(Combi-D and -V)

Ipi-Nivo
(Checkmate 067)

ORR 68% 58%

CR 19% 21%

4-yr PFS 21% 37% 

4-yr OS 37% 62%

Ongoing Study 
Treatment 88% 11%



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 disease,
Symptomatic

Immunotherapy
(anti PD-1 alone or in 

combination)

Chemotherapy

BRAFi +/- MEKi followed 
by Immunotherapy 



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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BRAF-MEKi in MBMs



MBMs: Conclusions

• MBMs need systemic therapy for long-term control. 

• The durable intracranial responses observed in patients 
with asymptomatic brain metastases supports the use of 
NIVO+IPI as first-line therapy.

• Symptomatic patients remain difficult to treat, but can 
benefit from the high rate of initial intra-cranial responses 
with BRAF-MEKi in the BRAF-mutant melanoma, although 
duration of responses shorter than in extracranial sites. 



Adjuvant therapy in high-risk 
melanoma



Copyright ©2004 American Association for Cancer Research

Kirkwood, J. M. et al. Clin Cancer Res 2004;10:1670-1677

Adjuvant interferon-alfa was the (poor) 
standard-of-care for decades

PFS OS

Dubious efficacy

Considerable toxicity



– Toxicity: Grade 3 or higher IRAEs rate > 
40%

– Approximate cost of 3-year course at 
current prices: $1.5 million



However, toxicity and cost remain 
concerns to utilization

– Toxicity: Grade 3 or higher IRAEs rate > 40%

– Approximate cost of 3-year course at 
current prices: $1.5 million





Primary Endpoint: RFS
R

FS
 (%

)

Months
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453 353 311 249 5 0399 332 291 71NIVO
453 314 252 184 2 0364 269 225 56IPI

Number of patients at risk

NIVO
IPI

NIVO IPI
Events/patients 154/453 206/453
Median (95% CI) NR NR (16.6, NR)
HR (97.56% CI) 0.65 (0.51, 0.83)
Log-rank P value <0.0001

8

66%

53%

71%

61%



RFS: Prespecified Subgroups

59

Subgroup
No. of events/no. of patients Unstratified

HR (95% CI)
Unstratified HR

(95% CI)NIVO 3 mg/kg IPI 10 mg/kg
Overall Overall 154/453 206/453 0.66 (0.53, 0.81)
Age  <65 years 106/333 147/339 0.65 (0.51, 0.84)

≥65 years 48/120 59/114 0.66 (0.45, 0.97)
Sex Male 99/258 133/269 0.68 (0.53, 0.88)

Female 55/195 73/184 0.63 (0.44, 0.89)
Stage (CRF) Stage IIIb 41/163 54/148 0.67 (0.44, 1.00)

Stage IIIc 79/204 109/218 0.65 (0.49, 0.87)
Stage IV M1a-M1b 25/62 35/66 0.63 (0.38, 1.05)
Stage IV M1c 8/20 8/21 1.00 (0.37, 2.66)
Not reported 1/2 0/0

Stage III: Ulceration Absent 58/201 94/216 0.59 (0.42, 0.82)
Present 60/153 64/135 0.73 (0.51, 1.04)
Not reported 2/15 5/15 0.39 (0.07, 2.00)

Stage III: Lymph node 
involvement

Microscopic 41/125 55/134 0.71 (0.47, 1.07)
Macroscopic 72/219 101/214 0.62 (0.46, 0.84)
Not reported 7/25 7/18 0.60 (0.21, 1.72)

PD-L1 status <5%/indeterminate 123/300 149/299 0.71 (0.56, 0.90)
≥5% 31/152 57/154 0.50 (0.32, 0.78)

BRAF mutation status Mutant 63/187 84/194 0.72 (0.52, 1.00)
Wild-type 67/197 105/214 0.58 (0.43, 0.79)
Not reported 24/69 17/45 0.83 (0.45, 1.54)

NIVO IPI
0 1 2



Safety Summary

• There were no treatment-related deaths in the NIVO group
• There were 2 (0.4%) treatment-related deaths in the IPI group (marrow aplasia and 

colitis), both >100 days after the last dose

60

AE, n (%)

NIVO (n = 452) IPI (n = 453)

Any grade Grade 3/4 Any grade Grade 3/4

Any AE 438 (97) 115 (25) 446 (98) 250 (55)

Treatment-related AE 385 (85) 65 (14) 434 (96) 208 (46)

Any AE leading to 
discontinuation 44 (10) 21 (5) 193 (43) 140 (31)

Treatment-related AE leading 
to discontinuation 35 (8) 16 (4) 189 (42) 136 (30)



Adjuvant Pembro in Melanoma

61

{Eggermont AM et al NEJM 2018}







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



Balch , J Clin Oncol 2009; 27(36):6199-6206

High-risk stage II patients are finally 
getting attention

Safety and Efficacy 
of Pembrolizumab Compared to 
Placebo in Resected High-risk Stage 
II Melanoma (MK-3475-
716/KEYNOTE-716)

ClinicalTrials.gov Identifier: 
NCT03553836

N=954

Open at SCCA



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



II. Non Melanoma Skin Cancers



Merkel cell Carcinoma (MCC)

72

• 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

U
V 
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ut
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ns

{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}

{Topalian S, Bhatia S et al. AACR 2017}

• N = 24
• ORR = 56%

Pembrolizumab

• N = 88
• ORR = 32%

Avelumab

• N = 22
• ORR = 64%

Nivolumab



“Taken together, these reports 
strongly suggest that checkpoint 
blockade is the best option to 
treat patients with advanced 
Merkel cell carcinoma…”

8



Cutaneous Squamous cell carcinoma (cSCC)



[Yarchoan M NEJM 2017]

High mutational burden: Neoantigens





Slide 14

Presented By Axel Hauschild at 2017 ASCO Annual Meeting

EGFR targeting in cSCC



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



Resistant BCC: ? Immunotherapy

Ikeda S et al.  NPJ Genom Med, 2016

Baseline 4 months

BCC resistant to hedgehog inhibitor treated with PD-1 
antibody (nivolumab).



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. BRAFi + MEKi

E. Hospice



Thank you!!
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