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Autocrine Loop: IL-2 produces more effector T-cells

Presented By David McDermott at 2016 ASCO Annual Meeting
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TCGF Therapy for Metastatic Melanoma <br />T-cell proliferation with HD IL-2

Presented By David McDermott at 2016 ASCO Annual Meeting

TCGF Therapy for Metastatic Melanoma



Remission is Possible with TCGFs

Presented By David McDermott at 2016 ASCO 

Annual Meeting
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IL-2 Clinical Trials

• IL-2 plus stereotactic radiotherapy

• IL-2 plus TIL

• IL-2 plus engineered lymphocytes

• NKTR-214 (pegylated IL-2)



Checkpoint Inhibitors
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There Are Many “Accelerators” and “Brakes” on T cells within the Tumor 
Microenvironment



T-cell Activation by Ipilimumab (anti-CTLA-4, site of action in the periphery/lymph 
nodes) and Nivolumab (anti-PD-1, site of action in the tumor microenvironment) 

Matteo S. Carlino, and Georgina V. Long 

Clin Cancer Res 2016;22:3992-3998



Ipilimumab Augments T-Cell Activation and Proliferation

Adapted from O’Day et al. Plenary session 

presentation, abstract #4, ASCO 2010.
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CTLA-4 B7

Vaccine?

CD28 B7

T-cell receptor: antigen/MHC 

CTLA-4: The Brake on T-Cell Activation



Ipilimumab: Pattern of Response

Maggon et al, 2011



Ipilimumab Analysis of Overall Survival

Ipi + gp100

Ipi alone 

gp100 alone

1 2 3 4Years
Survival Rate

Ipi + gp100 

N=403

Ipi + pbo 

N=137

gp100 + pbo 
N=136

1 year 44% 46% 25%

2 year 22% 24% 14%

Hodi et al, NEJM (August 2010)
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Ipilimumab: Pooled Survival Analysis From Phase II/III Trials in Advanced Melanoma

3-yr OS rate: 22% (95% CI: 20-24)
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Immune System is the Target for Novel Treatments for Cancer

OX40



Pembrolizumab for Melanoma

Baseline: April 13, 2012

72-yr-old male with symptomatic progression after bio-chemotherapy, HD IL-2, and ipilimumab

April 9, 2013
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Drugs Blocking PD-1/PD-L1 are Active Against Multiple Cancer Types



Combination Therapy with Checkpoint 
Inhibitors



Overall Survival After Checkpoint Blockade



Nivolumab and Ipilimumab versus Ipilimumab

Postow MA et al. N Engl J Med 2015;372:2006-2017

Postow MA, et al. N Engl J 

Med. 2015;372:2006-2017.



CA209-067: Study Design   

Presented By Jedd Wolchok at 2016 ASCO Annual Meeting

CA209-067: Study Design



Response in Target Lesions

Larkin J et al. N Engl J Med 2015;373:23-34

BMS:067

Nivolumab

Nivolumab/Ipilimumab

Ipilimumab



Progression-Free Survival (Intent-to-Treat Population)

Presented By Jedd Wolchok at 2016 ASCO Annual Meeting

Progression-Free Survival (Intent-to-Treat Population)



Progression-free Survival by Tumor PD-L1 Expression

Presented By Jedd Wolchok at 2016 ASCO Annual Meeting

Potential Biomarker

Progression-Free Survival by Tumor PD-L1 Expression



Summary of CTLA-4 Blockade Immune-Mediated Toxicities

• Toxicity related to ipilimumab appears to be dose related

• Toxicity-related death occurred in < 1% of cases

Common (> 20%)

• Rash, pruritus 

• Fevers, chills, lethargy

• Diarrhea/colitis

Occasional (3% to 20%)

• Hepatitis/liver enzyme abnormalities

• Endocrinopathies: hypophysitis, 
thyroiditis, adrenal insufficiency

Rare (< 2%)

• Episcleritis/uveitis

• Pancreatitis

• Nephritis

• Neuropathies, Guillain-Barré, myasthenia 
gravis

• Lymphadenopathy (sarcoid)

• Thrombocytopenia

• Toxic epidermal necrolysis, Stevens-Johnson 
syndrome

Weber JS, et al. J Clin Oncol. 2012;30:2691-2697. 

Weber JS, et al. J Clin Oncol. 2015



Summary of PD-1/PD-L1 Blockade Immune-Mediated Toxicities

• Toxicity less common than with anti–CTLA-4 but still can be fatal

Occasional (5% to 20%)

• Fatigue, headache, arthralgia, 
fevers, chills, lethargy

• Rash: maculopapular, pruritus,
vitiligo 

– Topical treatments

• Diarrhea/colitis

– Initiate steroids early, taper slowly

• Hepatitis, liver/pancreatic enzyme 
abnormalities

• Infusion reactions

• Endocrinopathies: thyroid, adrenal, 
hypophysitis

Rare (< 5%)

• Pneumonitis

– Grade 3/4 toxicities uncommon

– Low grade reversible with steroids and 
discontinuation

• Anemia

Weber JS, et al. J Clin Oncol. 2012;30:2691-2697. Weber JS, et al. J Clin Oncol. 2015



Less Common Immune-Related Adverse Events

• Hematologic (hemolytic anemia, thrombocytopenia)

• Cardiovascular (myocarditis, pericarditis, vasculitis)

• Ocular (blepharitis, conjunctivitis, iritis, scleritis, uveitis)

• Renal (nephritis)

• Several case reports of rare autoimmune-based toxicities in pts 
treated with ipilimumab

– Lupus nephritis

– Inflammatory enteric neuropathy

– Tolsosa-Hunt syndrome

– Myocardial fibrosis

– Acquired hemophilia A

– Autoimmune polymyositis



Adverse Events: Combined Therapy

Larkin J et al. N Engl J Med 2015;373:23-34
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Weber JS, et al. J Clin Oncol. 2015

Kinetics of Appearance of irAEs with Checkpoint Blockade

• Data from pts receiving anti–PD-1 antibodies q2w for ≥ 3 yrs show most irAEs occur by Wk 24 (6 
mos)

• Toxicities with PD-1/PD-L1 agents may take longer to resolve than with ipilimumab, so long-term 
surveillance is recommended
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Association of Vitiligo with Tumor Response in Patients with Metastatic 
Melanoma Treated with Pembrolizumab

JAMA Dermatol. 2016;152(1):45-51. doi:10.1001/jamadermatol.2015.2707

Clinical Photographs of a Patient With Vitiligo Occurring During Pembrolizumab Treatment of MelanomaPatient’s types of vitiligo. 

Arrowhead indicates hypomelanotic lesions developed around cutaneous metastases.



Occurrence of Psoriasiform Eruption During Nivolumab Therapy for 
Primary Oral Mucosal Melanoma

JAMA Dermatol. 
2015;151(7):797-799. 

doi:10.1001/jamadermatol.2015.
0249

A red, partially blackish 
nodule is present on 
the upper lip. B, After 
nivolumab, the nodule 
on the lip is significantly 
smaller. C, Well-
demarcated, scaly, 
erythematous plaques 
are observed on the 
arm; eruptions show 
unclear borders or 
crusts.



Robinson et al, 2004; Phan et al, 2003.

Ipilimumab-Induced Colitis Resembles IBD and Usually Resolves Without 
Sequelae With Appropriate Therapy



6/30/04 Baseline
(4.5 mm)

12/3/04 Headache/fatigue after 5 
doses (10.8 mm) 

Blansfield et al, 2005.

Ipilimumab-Related Pituitary Swelling and Dysfunction



Management of Drug-Related AEs

• The majority of both nivolumab- and ipilimumab-related AEs to date have 
been reversible and manageable by delaying study drug ± administration of 
corticosteroids; other immunosuppressants (TNF inhibitors) may also be 
needed



The Problem



Anti–PD-1/anti–PD-L1

Generate T cells:

+ Anti–CTLA-4

+ Immune-activating antibodies

or cytokines

+ TLR agonists or oncolytic 

viruses

+ IDO or macrophage inhibitors

+ Targeted therapies

Bring T cells 

into tumors:

Vaccines

TIL

TCR-engineered ACT

CAR-engineered ACT

Management of Cancer in the Post Anti–PD-1/L1 
Era



In situ vaccination effect of T-VEC, potentially converting a non–T-cell-inflamed tumor to a T-

cell–inflamed tumor. 

Patrick A. Ott, and F. Stephen Hodi Clin Cancer Res 
2016;22:3127-3131

Oncolytic Viruses



Local Response Anecdote



Local Abscopal Effect Anecdote



Visceral Abscopal Response Anecdote



Primary Analysis of Overall Survival (OS) in Intent-to-Treat Population 

Robert H.I. Andtbacka et al. JCO 2015;33:2780-2788



Anti–PD-1/anti–PD-L1

Generate T cells:

+ Anti–CTLA-4

+ Immune-activating antibodies

or cytokines

+ TLR agonists or oncolytic 

viruses

+ IDO or macrophage inhibitors

+ Targeted therapies

Bring T cells 

into tumors:

Vaccines

TIL

TCR-engineered ACT

CAR-engineered ACT

Management of Cancer in the Post Anti–PD-1/L1 
Era



Slide 25

Presented By Jeffrey Weber at 2015 ASCO Annual Meeting

Adoptive Cell Transfer (ACT) Therapies
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T cells, Transgenic T cells, and CARs



Adoptive Transfer of Tumor Infiltrating Lymphocytes (TIL)



Clinical Response of Patient 3713 After Treatment with Adoptive Cell Therapy

Todd D. Prickett et al. Cancer Immunol Res 

2016;4:669-678
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Survival of Patients with Metastatic Melanoma Treated with Autologous Tumor 
Infiltrating Lymphocytes and IL-2



T Cell Receptor Gene Transfer for the Immunotherapy of Cancer



Mucosal Melanoma of the Bladder – Response to Ipilimumab

Postow M A et al. The Oncologist 2013;18:726-732



Mucosal Melanoma: Changes in Tumor Burden for 30 Patients 

Postow M A et al. The Oncologist 2013;18:726-732



Overall Survival of Mucosal Melanoma Cohort (n = 33)

Postow M A et al. The Oncologist 2013;18:726-732
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Adjuvant Interferon Alpha



Recent  Adjuvant Trials Results 

Presented By Paul Lorigan at 2016 ASCO Annual Meeting

Recent Adjuvant Trials Results



Kaplan-Meier Estimates of Recurrence-free Survival (RFS), Overall Survival and              
Distant Metastasis-free Survival (DMFS).

Eggermont AM et al. N Engl J Med 2016. DOI: 
10.1056/NEJMoa1611299



Forest Plot for Overall Survival

Eggermont AM et al. N Engl J Med 2016. DOI: 
10.1056/NEJMoa1611299



• (SWOG 1404) A Phase III Randomized Trial Comparing 
Physican/Patient Choice of Either High Dose Interferon or 
Ipilimumab 10mg/kg to Pembrolizumab 200mg q3w in Patients 
with High Risk Resected Melanoma

Description:

• To compare overall survival (OS) of patients with resected Stage III 
and IV melanoma treated with physician/patient choice of either 
high dose interferon alfa-2b or ipilimumab versus MK-3475 
(pembrolizumab).

Current Intergroup Adjuvant Study for Melanoma



Strategies for Personalized Precision Immunotherapy

Rajarsi Mandal, and Timothy A. Chan Cancer 

Discov 2016;6:703-713
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