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More Recent Agents that have been
FDA Approved for Metastatic Melanoma 
• Vemurafenib (Zelboraf) for BRAF mutant late-stage me lanoma 

- August 17, 2011. 

• Ipilimumab (MDX-010/Yervoy) for late-stage melanoma that 
has spread or cannot be removed by surgery - March 2 011.

• Dabrafenib (Talfinlar) for BRAF mutant metastatic me lanoma 
that cannot be surgically removed – May 2013.

• Tremetinib (Mekinist) for metastatic melanoma that c annot be 
surgically removed – May 2013.

• Pembrolizumab (Keytruda)  for advanced melanoma that  no 
longer responds to other drugs - September 2014.

• Nivolumab (Opdivo) for advanced melanoma that no lon ger 
responds to other drugs – December 2014.
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anti-CTLA -4: Mechanism of Action

� Blocks CTLA -4, an inhibitory receptor on T-cells.
� CTLA-4 is only expressed on the surface of T-cells 

after stimulation with antigen.
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anti-CTLA -4 (Ipilimumab) Increases Progression Free Survival 
and Overall Survival Compared to Vaccine Alone 

for Patients with Metastatic Melanoma

Hodi et al. N Engl J Med 2010
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Kaplan-Meier Estimates of Overall Survival in Advan ced 
Melanoma Patients Treated with Ipilimumab plus Dacar bazine

(DTIC) or Placebo plus DTIC in Phase III CA184-024 study. 

Maio M et al. JCO May 2015;33:1191-1196
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5-Yr Survival 8.8% (5.7 to 12.8)5-Yr Survival 8.8% (5.7 to 12.8)
5-Yr Survival 18.2% (13.6 to 23.4)5-Yr Survival 18.2% (13.6 to 23.4)
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1. Ipilimumab dose 10 mg/kg



Adjuvant Ipilimumab vs. Placebo Recurrence-free Surv ival 
(RFS) in Resected High Risk Stage III Melanoma Pati ents

Eggermont  AM et al. Lancet May 2015; 16:522-30, 

randomized double-blind phase  3 trial

Median RFS 26.1 (19.3 – 33.9)

Median RFS 17.1 (13.4 – 21.6)
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Receptor-ligand Pairs that Play a Role
in Regulating T -cell Function

Adapted from Immunology Letter  128:89-97, 2011 

TNF-TNFR familyB7-CD28 family Additional molecules



Durable Responses are Seen in Patients with Metasta tic 
Melanoma Treated with anti-PD -1 Antibody
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Phase I 
Response 

Rate 
30-40%

Topalian et al.  NEJM 2012



Activity of anti-PD -L1 Antibody in Patients with 
Advanced Melanoma and Non -Small-Cell Lung Cancer

9Brahmer et al.  NEJM 2012



Baseline After 2 months After 6 months

Clinical Response to anti-PDL -1 in a
Patient with Metastatic Melanoma

10Brahmer et al.  NEJM 2012



Anti-PD1 vs. Dacabazine in Patients with Previously 
Untreated Melanoma without BRAF Mutation

Robert C et al. N Engl J Med 
Jan 2015;372:320-330.
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Anti-PD1 Associated with Higher Response Rates Comp ared 
to Dacarbazine in Patients with Previously Untreated 

Melanoma without BRAF Mutation

Robert C et al. N Engl J Med Jan 2015;372:320-330.
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Panel A shows the Kaplan–Meier curves for overall survival. 
The median follow-up for overall survival was 8.9 months in the 
nivolumab group and 6.8 months in the dacarbazine group. 

Panel B shows the Kaplan–Meier curves for progression-free 
survival.



Randomized Study of anti-PD1 in Patients 
Who Have Progressed After anti-CTLA -4
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Randomized Study of anti-PD -1 in Patients 
Who Have Progressed After anti-CTLA -4
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Kaplan -Meier Estimates of Overall Survival 
Patients Treated with Pembrolizumab

Every 2 or 3 Weeks vs Ipilimumab

Robert C et al. N Engl J Med 
2015 Apr 19. [Epub ahead of print] 15

No. at Risk
Pembrolizumab (10mg/kg), Q2W
Pembrolizumab (10mg/kg), Q3W
Ipilimumab (3 mg/kg)



Comparison of Adverse Events in Patients Treated wi th 
Pembrolizumab Every 2 and 3 Weeks vs Ipilimumab

Robert C et al. N Engl J Med 
2015 Apr 19. [Epub ahead of print] 16



Moving Beyond Single Agent 
Checkpoint Inhibition

• Combination Immunotherapy

– Antibody plus Antibody

– Antibody plus T -cells

• Targeted Therapy and Immunotherapy
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Survival of B -16-bearing Mice 
Vaccinated with Fvax + Antibody

18Curran … Allison.  PNAS 2010



Computed Tomographic ( CT) Scans of the Chest Showing 
Tumor Regression in a Patient Who Received the 

Concurrent Regimen of Nivolumab and Ipilimumab

Pretreatment 12 weeks

� A 52-year-old patient presented with extensive nodal and visceral disease
� Baseline LDH was elevated (2.3 x ULN); symptoms included nausea and vomiting
� Within 4 wk, LDH normalized and symptoms resolved
� At 12 wk, there was marked reduction in all areas of Weeks since treatment initiation 

disease as shown

19Wolchok, NEJM, 2013



anti-PD1 plus Ipilimumab vs Ipilimumab Alone 
in Previously Untreated Melanoma – Change in 

Tumor Burden per RECIST Guidelinesv

Postow MA et al. NEJM Apr 2015;372:320-30, 

[Epub ahead of print] 20



Progression -free Survival for Melanoma Patients 
with BRAF Wild -type Tumors Treated with anti-PD1 

plus Ipilimumab vs Ipilimumab Alone

Postow MA et al. NEJM Apr 2015;372:320-30, 

[Epub ahead of print] 21
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Treatment Related Adverse Events for Melanoma 
Patients Treated with anti-PD1 plus Ipilimumab vs 

Ipilimumab Alone

Postow MA et al. NEJM Apr 2015;372:320-30, 

[Epub ahead of print] 22



Change in Tumor Burden after Treatment with Combine d Nivolumab and 
Ipilimumab or Monotherapy for Patients with Untreate d Melanoma
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Larkin J…Hodi FS, Wolchok JD  NEJM
May 31 [Epub ahead of print] 
DOI: 10.1056/NEJMoa1504030



Progression Free Survival for Patients with
Combined Nivolumab and Ipilimumab or Monotherapy

in Untreated Melanoma

Larkin J…Hodi FS, Wolchok JD  NEJM
May 31 [Epub ahead of print] 
DOI: 10.1056/NEJMoa1504030 24



The Influence of PDL1 Positivity on Progression Fre e Survival 
for Patients with Combined Nivolumab and Ipilimumab o r 

Monotherapy in Untreated Melanoma

Larkin J…Hodi FS, Wolchok JD  NEJM
May 31 [Epub ahead of print] 
DOI: 10.1056/NEJMoa1504030 25



Future Approaches

Moving Forward
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I Mellman et al. Nature 480, 480-489 (2011) doi:10.1038/nature10673

T-cell Targets for Immunoregulatory
Antibody Therapy
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I Mellman et al. Nature 480, 480-489 (2011) doi:10.1038/nature10673

T-cell Targets for Immunoregulatory
Antibody Therapy
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Does PD-1 inhibition enhance 
T-cell therapy?

Question?

29



Delayed Tumor Progression in Tumor-bearing 
Mice Receiving anti-PD -1 and ACT Treatment

Peng W…Hwu P. 
Cancer Res 72:5209-18, 2012 30



Bringing Silos Together

Molecular 

Biology
Tumor

Immunology

Shared Data
& Resources
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Potential Combinations for Clinical Trials
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Immune Agents
� anti-CTLA -4
� anti-PD -1
� anti-PDL1
� Anti-41BB
� Anti-KIR
� anti-CD4OL
� anti-OX4O
� Vaccines
� T-cells

Targeted Agents
� BRAFi
� MEKi
� CDK4i
� PI3Ki
� AKTi



Considerations when Selecting Therapies
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Therapy
Response 
Rate

Rapidity of 
Response

Duration of 
Response Availability Toxicity

BRAFi

BRAFi + MEKi

αCTLA4

αPD-1/αPDL1

TIL

High Dose IL-2

Biochemotherapy

Surgery

Chemotherapy

50%

75%

10%

20-40%

40-50%

10-15%

30-40%

100%

15%

Rapid

Rapid

Slow

Rapid

Slow*

Slow

Rapid

Rapid

Rapid

Low

Moderate

High

High

High

High

Moderate

Low

Low

High

High

High

High

Low

Moderate

Moderate

High

High

Low

Low

Moderate

Low

High

High

High

Variable

Moderate

*Due to time required to generate cells



Patients with Slow to Moderate Growing 
Melanoma with Good Performance Status
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αPD-1/αPDL1

αCTLA4

TIL or High Dose IL-2

BRAFi + MEKi (in BRAF V600 mutants)



Oct 2011 Dec 2011 March 2012

Aug 2013

75 year old with melanoma metastatic
to lungs (BRAF/NRAS WT).  
Waited for anti-PD1 antibody trial 
to open March 2012.  
Now CR 18 months later.

anti-PD1 Antibody Therapy



Melanoma Case Presentation

• 23 year old woman presents with a conjunctival
pigmented lesion.

• Biopsy reveals melanoma, thickness of 0.5 mm.  
Resection and cryotherapy performed.

• 8 years later, the patient presents with a breast 
mass; biopsy is positive for melanoma.

• PET-CT reveals bilateral lung metastases and 
multiple subcutaneous lesions.

• Molecular testing of primary and metastases 
reveals BRAF V600E mutation.



February 2013 August 2013

anti-PD1 Antibody Therapy



Patients with Rapidly Growing Melanoma
with Good Performance Status
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αPD-1/αPDL1

BRAF V600 Mutant

αPD-1/αPDL1

High Dose IL-2/TIL

BRAFi +/- MEKi +/- Ipi

Biochemotherapy
or High Dose IL-2/TIL

Biochemotherapy or
Ipi/Biochemotherapy

+ -



The Growing Importance of Surgery 
as Systemic Agents Improve
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Before Anti-CTLA4 After Anti-CTLA4

Tumor was resected and patient is 4 years disease free (W. Hofstetter)



Considerations when Selecting Therapies
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Therapy
Response 
Rate

Rapidity of 
Response

Duration of 
Response Availability Toxicity

BRAFi

BRAFi + MEKi

αCTLA4

αPD-1/αPDL1

TIL

High Dose IL-2

Biochemotherapy

Surgery

Chemotherapy

50%

75%

10%

20-40%

40-50%

10-15%

30-40%

100%

15%

Rapid

Rapid

Slow

Rapid

Slow*

Slow

Rapid

Rapid

Rapid

Low

Moderate

High

High

High

High

Moderate

Low

Low

High

High

High

High

Low

Moderate

Moderate

High

High

Low

Low

Moderate

Low

High

High

High

Variable

Moderate

*Due to time required to generate cells
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