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Objectives

• Introduction and Background

• Questions I ask myself in the clinic

• Future Directions
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The Transformed Landscape of Melanoma 
Therapy: Approved Drugs Before 2011

• Dacarbazine (DTIC), 1970s
– Response rate: <10% in unselected stage IV melanoma patients

– No proven impact on survival

• High-dose IL-2, 1998
– Response rate: 16% in highly selected stage IV melanoma patients

– Durable responses: ~5%

– Rarely used outside of specialized centers

– Not used outside USA
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The Pre-PD-1 Era: Survival for Metastatic 
Melanoma



Target: host

Target: 

tumor

Immunotherapy Targeted

therapy

New Paradigm in the Treatment of Cancer

Courtesy Axel Hauschild, MD



accc-iclio.org

My Options in 2017

• Clinical Trials

• Immunotherapy

• Targeted therapy
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In 2017
Immunotherapy for 

Cancer 
=

Checkpoint Inhibitors
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T-Cell Activity Is Regulated By Immune 
Checkpoints to Limit Autoimmunity1
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What is a “Checkpoint 
Inhibitor”?
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Checkpoint Inhibition 
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CTLA-4 Affects the Priming Phase of T-Cell 
Activation1
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PD-1 affects Mainly the Effector Phase of T-cell 
Activity

Reprinted by permission from Macmillan Publishers Ltd: Nat Rev Cancer,1 copyright 2012. 

PD-1 = programmed cell death protein 1; TCR = T-cell receptor; MHC = major histocompatibility complex; PD-L1 = programmed cell death ligand 1; 

PD-L2 = programmed cell death ligand 2.

1. Pardoll DM. Nat Rev Cancer. 2012;12:252–64. 
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• Emerging research has 

identified PD-1 as an 

immune checkpoint 

pathway that tumor cells 

may exploit to evade 

immune surveillance.

• Tumor cells may block 

immune responses via the 

PD-1 immune checkpoint 

pathway by expressing the 

dual PD-1 ligands, PD-L1 

and PD-L2.

Priming Phase of 

Activation

Effector Phase

PD-L1
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Overview

• Introduction and Background

• Questions I ask myself in the clinic

• Future Directions
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Questions I Ask Myself in the Clinic

• What are my options for immunotherapy?

• Should I use PD-1 monotherapy or combination  
with CTLA-4?

• What are my options for targeted therapy?

• What should I choose between immunotherapy 
or targeted therapy for BRAF+ patients?

• immunotherapy or targeted therapy for BRAF+ 
patients?
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Immuno-Oncology Timeline
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Rationale for targeting checkpoint 
pathways as a therapeutic option: Cancer 

Immunotherapy 
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Checkpoint Inhibitors
Approved for Melanoma

• Anti CTLA-4 antibody:  ipilimumab

• Anti PD-1 inhibitors:  pembrolizumab, 
nivolumab

• Combination anti CTLA-4 and anti-PD-1 
(ipilimumab and nivolumab)
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Clinical Results with Ipilimumab (2nd and 
1st line)

Ipilimumab vs vaccine and Ipi + DTIC vs DTIC

Hodi  FS, et al. N Engl J Med. 2010;363:711-23.

HR:  0.66 and 0.68
Pre-treated pts
Ipi 3 mg/kg +/- gp100 

HR:  0.72
First line

Ipi 10 mg/kg + DTIC

Robert C, et al. N Engl J Med. 2011;364:2517-26.
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Ipilimumab became the 
standard of care for advanced 

melanoma in 2011.

But can we do better?But can we do better?
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Presented By Adil Daud at 2015 ASCO Annual Meeting

This Pooled Analysis

N = 655
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KN-001: Pembrolizumab All Pts (n=655)
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KN-001: Pembrolizumab first line (n=133)
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KEYNOTE-002 (NCT01704287): 
Pembrolizumab post ipilimumab

• Primary end points: PFS and OS
• Secondary end points: ORR, duration of response, safety
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Keynote 002: Progression-Free Survival
(Post ipilimumab, RECIST v1.1, Central Review)

Analysis cut-off date: May 12, 2014.
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Ribas A, et al. SMR 2014
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After ipilimumab, anti-PD-1 is 
better than chemotherapy.



accc-iclio.org

Keynote-006 Pembro vs Ipilimumab

• Primary end points: PFS and OS
• Secondary end points: ORR, duration of 

response, safety

Patients

• Unresectable, stage III or IV melanoma

• ≤1 prior therapy, excluding anti–CTLA-4, 

PD-1, or PD-L1 agents

• Known BRAF statusb

• ECOG PS 0-1

• No active brain metastases

• No serious autoimmune disease

Pembrolizumab 

10 mg/kg IV Q2W

Pembrolizumab 

10 mg/kg IV Q3W

R

1:1:1

Stratification factors: 

• ECOG PS (0 vs 1)

• Line of therapy (first vs second)

• PD-L1 status (positivec vs negative)

Ipilimumab

3 mg/kg IV Q3W

x 4 doses

aPatients enrolled from 83 sites in 16 countries.
bPrior anti-BRAF targeted therapy was not required for patients with normal LDH levels and no clinically significant tumor-related symptoms 
or evidence of rapidly progressing disease.
cDefined as membranous PD-L1 expression in ≥1% of tumor cells as assessed by IHC using the 22C3 antibody.



accc-iclio.org

Presented By Jacob Schachter at 2016 ASCO Annual Meeting
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Presented By Jacob Schachter at 2016 ASCO Annual Meeting
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Presented By Jacob Schachter at 2016 ASCO Annual Meeting
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Presented By Jacob Schachter at 2016 ASCO Annual Meeting
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Presented By Jacob Schachter at 2016 ASCO Annual Meeting
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Anti-PD-1 is better than 
ipilimumab front line
and has less toxicity.
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Questions I Ask Myself in the Clinic

• What are my options for immunotherapy?

• Should I use PD-1 monotherapy or 
combination  with CTLA-4?

• What are my options for targeted therapy?

• What should I choose between 
immunotherapy or targeted therapy for BRAF+ 
patients?
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Presented By Jedd Wolchok at 2015 ASCO Annual Meeting
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Presented By Jedd Wolchok at 2016 ASCO Annual Meeting
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**Exploratory endpoint 

NIVO + IPI 
(N=314)

NIVO
(N=316)

Median PFS, months  
(95% CI)

11.5 
(8.9–16.7)

6.9 
(4.3–9.5)

HR (95% CI)
vs. NIVO

0.74 
(0.60–0.92)**

--
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Wolchok J, et al. ASCO 2015; Larkin J, et al. NEJM 2015

Nivo + Ipi

Nivo
Highly Censored – many pts still ongoing
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Safety Summary

Presented By Jedd Wolchok at 2016 ASCO Annual Meeting
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Skin (n=18)

Skin (n=5)
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Endocrine (n=15)

Endocrine (n=2)

Hepatic (n=60)

Hepatic (n=8)

Pulmonary (n=3)

Pulmonary (n=1)

Renal (n=6)

Renal (n=1)
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5.6 (0.1 – 55.0)

19.4 (1.3 – 50.9)

7.4 (1.0 – 48.9)

26.3 (13.1 – 57.0)

12.1 (2.9 – 17.0)

28.6 (19.1 – 38.1)

7.4 (2.1 – 48.0)

14.1 (1.9 – 25.1)

3.7 (3.7 – 9.4)

6.7 (6.7 – 6.7)

11.3 (3.3 – 23.7)

50.9 (50.9 – 50.9)

NIVO+IPI

NIVO

Checkmate 067: Safety
Onset Grade 3–4 Treatment-Related Select AEs

Circles represent medians; bars signify ranges

Larkin J, et al. ECC 2015

Toxicity Earlier
Longer Time to Resolution
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Keynote 001 Pembrolizumab
PD-L1 Expression and Response

APS, Allred proportion score.
Analysis cut-off date: October 18, 2014.
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Checkmate 067: PFS by PD-L1 Expression
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Wolchok J, et al. ASCO 2015; Larkin et al. NEJM 2015

Checkmate 067: PFS by PD-L1 Expression (1%)

PD-L1<1% for
Anti PD-1+Anti CTLA4?
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Questions I Ask Myself in the Clinic

• What are my options for immunotherapy?

• Should I use PD-1 monotherapy or 
combination  with CTLA-4?

• What are my options for targeted therapy?

• What should I choose between 
immunotherapy or targeted therapy for BRAF+ 
patients?
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Presented By Georgina Long at 2016 ASCO Annual Meeting
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Chapman, et al. N Engl J Med. 2011;364:2507

Vemurafenib Improves Overall Survival in 
Previously Untreated Stage IV BRAF V600 Mutant Melanoma
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MAPK Pathway Targeted Therapy

BRAFi (dabrafenib)
PFS HR, 0.37 vs DTIC1

Hyperproliferative skin AEs

BRAFi (vemurafenib)
PFS HR, 0.38 vs DTIC2

Hyperproliferative skin AEs

MEKi (trametinib)
PFS HR, 0.45 vs chemotherapy3

pERK

Proliferation, Survival, 

Invasion, Metastasis

RAS

MEK

BRAFi + MEKi ph III studies

BRAFmutBRAF

1. Hauschild A, et al. Lancet. 2012;380(9839):358-365.
2. McArthur GA, et al. Lancet Oncol. 2014;15(3):323-332.
3. Flaherty KT, et al. N Engl J Med. 2012;367(2):107-114.
4. Long GV, et al. Lancet. 2015;386(9992):444-451.
5. Robert C, et al. N Engl J Med. 2015;372(1):30-39.
6. Atkinson V, et al. Presented at: Society for Melanoma Research 2015 Congress. 

Dabrafenib + trametinib (D + T)
PFS HR, 0.67 vs dabrafenib4

OS HR, 0.71 vs dabrafenib4

PFS HR, 0.56 vs vemurafenib5

OS HR, 0.69 vs vemurafenib5

Vemurafenib + cobimetinib
PFS HR, 0.58 vs vemurafenib6

OS HR, 0.70 vs vemurafenib6

Decreased hyperproliferative skin AEs4,5,6
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Atkinson V, et al. SMR 2015
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Questions I Ask Myself in the Clinic

• What are my options for immunotherapy?

• Should I use PD-1 monotherapy or 
combination  with CTLA-4?

• What are my options for targeted therapy?

• What should I choose between 
immunotherapy or targeted therapy for BRAF+ 
patients?
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Analysis cut-off date: September 3, 2014.
Pembrolizumab Q2W vs ipilimumab Pembrolizumab Q3W vs ipilimumab

0.1 1 10

Hazard Ratio

Overall

Male

Female

Age <65 y

Age 65 y

White race

US

Rest of world

ECOG PS 0

ECOG PS 1

557
555
323
336
234
219

319
318
238
237
545
543
114
111

443
444

384
377

173
178

0.1 1 10

Hazard Ratio

First-line therapy

Second-line therapy

PD-L1 positive

PD-L1 negative

BRAF wild type

BRAF mutant,
prior anti-BRAF

BRAF mutant,
no prior anti-BRAF

No prior
immunotherapy

364
366

193
188

450
446

96
101

347
348

95
96

110
108

537
536

Favors Pembro Favors PembroFavors IPI Favors IPI

Phase III KEYNOTE-006: 
PFS in Prespecified Subgroups
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KEYNOTE-001: Phase I
RECIST Response (v1.1)
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Daud A, et al. ASCO 2015
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Vemurafenib1 Dabrafenib2

Phase 1 2 3 1 2 3

RR 56% 57% 57% 56% 59% 59%

PFS 6.7 6.9 5.5 6.3 6.9

OS 13.8 15.9 13.6 13.1 18.2

Second line

BRAF Inhibitors
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Presented by Keith Flaherty, ASCO 2016
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Presented By Michael Atkins at 2015 ASCO Annual Meeting



accc-iclio.org

How I Treat Metastatic Melanoma

Diagnosis of metastatic melanoma

BRAF mutation test

Anti PD-1

Combo anti CTLA4/anti  
PD-1

Ipilimumab

BRAF/MEK  combo

Anti PD-1

Combo anti CTLA4/anti PD-1

Ipilimumab

BRAFV600 mutation 
positive

BRAFV600 mutation 
negative
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Overview

• Introduction and Background

• Questions I ask myself in the clinic

• Future Directions
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How Can Immunotherapy be Optimized and 
Improved?

• Addition of other checkpoint modulators

• BRAF/MEK Combination

• Reduce toxicity of combination therapy
– Lower dose ipilimumab

• Can we “injure” the tumor to render it more 
vulnerable to systemic immune attack?
– Oncolytic therapy

– Radiation/Chemotherapy
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T-Cell Immune Checkpoints 

Presented By Scott Gettinger at 2014 ASCO Annual Meeting
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IDO and T Cells

IDO

Tryptophan Kynurenine

CD8 T cells apoptosis Switch to T reg

T reg
FOXP3+ PD-1TCR

Macrophages
APC x

CD8 T reg
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KEYNOTE 252//ECHO 501:Trial Design
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KEYNOTE 022: Pembrolizumab in Combination With 
Dabrafenib and Trametinib

aAssessed in all patients who received ≥1 dose of study treatment (n = 13). bOnly patients with measurable disease per RECIST v1.1 by 
investigator review at baseline and ≥1 post-baseline tumor assessment were included (n = 13). cIn patients with confirmed response 
only. Data cutoff date: January 8, 2016.

Maximum Percentage Change From Baseline in Tumor 
Sizeb

Longitudinal Change From Baseline in Tumor 
Sizea

Ribas A, et al. J Clin Oncol. 2016;34(suppl): Abstract 3014.
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Presented By Georgina Long at 2016 ASCO Annual Meeting
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Presented By Georgina Long at 2016 ASCO Annual Meeting
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Intralesional Oncolytic Therapy
“Injuring the Tumor”

• TVEC (FDA approved)

• PV-10 

• IL-12

• HF-10

• Cavatak
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MASTERKEY-265 Phase 3 Study Design

66

N = 660

1:1

N = 330

N = 330

• Unresectable stage III or IV 
melanoma

• Treatment naive
• Injectable lesions
• No clinically active brain mets
• No active herpetic skin 

lesions or prior complications 
from herpetic infection

T-VEC intralesional

•Up to 4 mL per treatment 

•1st dose 106 PFU/mL 

•Then 108 PFU/mL Q2W

Pembrolizumab 200mg IV Q3W
T-VEC Intralesional

Pembrolizumab 200mg IV Q3W
T-VEC placebo Intralesional

SA
FE
TY

FO
LL
O

W-
UP

30 (+7)

days after 

end of 

treatment

Treatment until whichever occurs first:
• CR or PD per irRC-RECIST
• Intolerance
• All injectable tumors disappeared (T-VEC only)
• 2 Years

R

T-VEC: talimogene laherparepvec
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Summary & Conclusions

• Checkpoint inhibitors and MAPK targeted agents  
have revolutionized the treatment of advanced 
melanoma.

• First line immunotherapy in the US is either anti-
PD-1 monotherapy or combination with anti-
CTLA4.

• BRAF+ patients may receive targeted therapy or 
immunotherapy. 

• Future directions will exploit adding new agents 
and lowering toxicity of combinations



Questions?



Thank you for participating in the 
ICLIO Webinar.  Presentation 
slides and archived recording will 
be available at accc-iclio.org 


