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Today’s Goal: Provide a structured approach to ImmunoRx



Agenda

•Who: 

•Why :

•What :

•How:

•When:

What are the principles that guide the use of immunotherapy?



Melanoma is the Blueprint for 
modern immunotherapy



Pembrolizumab
10/2016:  Head and neck squamous cell cancer 

Nivolumab
05/2016:  Classical Hodgkin lymphoma
11/2016:  Head and Neck squamous cell carcinoma

Atezolizumab
05/2016:  Urothelial carcinoma 

Metastatic non-small cell lung cancer

Nivolumab
11/2015: advanced renal cell carcinoma

Pembrolizumab
10/2015:  PD-L1 positive advanced non-small cell lung cancer, 

2015 2016

Who: Immunotherapy’s Expanding Footprint



Nivolumab
2/2/2017: locally advanced or metastatic urothelial carcinoma  

2017

Pembrolizumab
3/14/2017: adult and pediatric patients with refractory 
classical Hodgkin lymphoma (cHL).

Avelumab
3/23/2017: adults and pediatric patients 12 years and older 
with metastatic Merkel cell carcinoma

Durvalumab
5/1/2017: platinum resistant locally advanced or metastatic 
urothelial carcinoma

Pembrolizumab
5/23/2017: adult and pediatric solid tumors with 

microsatellite instability-high (MSI-H) or mismatch 

repair deficient (dMMR).

Nivolumab
7/31/2017: patients > = 12 years mismatch repair 

deficient (dMMR) and microsatellite instability high 

(MSI-H) metastatic colorectal cancer (post therapy)

Who: Immunotherapy’s Expanding Footprint



2017

Pembrolizumab
9/22/2017: recurrent locally advanced or metastatic, 

gastric, gastroesophageal junction adenocarcinoma 

PD-L1+, >= 2 previous Rx (5FU, Platinum, EGFR)

Nivolumab
9/22/2017: hepatocellular carcinoma (HCC) in patients who 
have been previously treated with sorafenib.

Who: Immunotherapy’s Expanding Footprint



Who: Selecting patients by PD-L1 Tumor Tissue Status

Gandini, Sara, Daniela Massi, and Mario Mandalà. "PD-L1 expression in cancer patients receiving anti PD-1/PD-L1 antibodies: A systematic review and meta-
analysis." Critical reviews in oncology/hematology 100 (2016): 88-98.

Principle: “+” = better response, outcomes



Gandini, Sara, Daniela Massi, and Mario Mandalà. "PD-L1 expression in cancer patients receiving anti PD-1/PD-L1 antibodies: A systematic review and meta-
analysis." Critical reviews in oncology/hematology 100 (2016): 88-98.



Agenda

•Who: Expanding list of hematologic and solid tumors.

•Why :

•What :

•How:

•When:

What are the principles that guide the use of immunotherapy?



http://www.proleukin.com/ (patient stories) – accessed November 15, 2014

Cancer free 11 years Cancer free 10 years Cancer free 10 years

Why is this important?

Cancer free 10 years

http://www.proleukin.com/


Patients at Risk
Ipilimumab 1861 839 370 254 192 170 120 26 15 5 0
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N = 1861

Median OS (95% CI): 11.4 mo (10.7-12.1)

3-year OS Rate (95% CI): 22% (20% to 24%)

Ipilimumab
CENSORED

Hodi S, et al. 2013 European Cancer Congress. Abstract LBA 24.

Ipilimumab (Yervoy™): Pooled Survival Analysis 
from Phase II/III Trials in Advanced Melanoma



Agenda

•Who: Expanding list of hematologic and solid tumors.

•Why : Long term responses.

•What :

•How:

•When:

What are the principles that guide the use of immunotherapy?



Generating an Anti-Tumor Response: Overview

Dendritic cell

TUMOR

Activated T cell

LYMPH 
NODE

TCR CD28
Tumor antigen

Resting T cell

MHC

B7

perforin
granzyme cytokines

T cell 
clonal expansion

Checkpoint 

Tumor-HostTumor-Host

Checkpoint figure: Zibelman M, Olszanski AJ, 
J Natl Compr Canc Netw 2014;12(Suppl 2):S1–S5) 
IDO figure, modified from: clinicaloptions.com    



Cell Surface Receptor

Cytokine 
(Interleukin – 2) 

Blocking Antibody
Ipilimumab, Nivolumab, Pembrolizumab, Avelumab



Agenda

•Who: Expanding list of hematologic and solid tumors.

•Why : Long term responses.

•What : Checkpoints, Modulators, Vaccines, Cytokines.

•How:

•When:

What are the principles that guide the use of immunotherapy?



IL-2 is in the center of the Immune Response

Roitt I, et al. Immunology. 1996;8:11.



Melanoma Case: IL-2 responses



Melanoma Case: IL-2 responses



The Kaplan-Meier “Plateau”: Durable responses with HD IL-2

Atkins M et al., High-Dose Recombinant Interleukin 2 Therapy for Patients with Metastatic Melanoma: 
Analysis of 270 Patients Treated Between 1985 and 1993., J Clin Onc 17: 2105 (1999).

Eight Phase II clinical studies conducted at 22 institutions

The immunotherapy plateau







Urban Legend
Immunotherapy  can give rise to 
long term responders but it is:
• Universally highly toxic 
• Slow working
• Works in only a small % of 

patients



Spain, Lavinia, Stefan Diem, and James Larkin. "Management of toxicities of immune
checkpoint inhibitors.“ Cancer treatment reviews 44 (2016): 51-60.

1-3 % 2 % 9 % 9 %

1 % 1 % 1 % 1 %

1 % 1 % 1 % 1 %



65 of 306 pts had ORR (CR/PR):

• 30 of 65 (46%) responses were evident at 
first tumor evaluation (8 wks)

• 35 of 65 (54%) responses were ongoing at 
time of data analysis

• Responses persisted off drug

 88% of responses ongoinga

 Median response duration 
not reached (range, 6+ to 
76+ weeks)

Ribas A, et al. ASCO 2014. LBA9000.
Topalian SL, et al. ASCO 2013. Abstract 3002.

Nivolumab Pembrolizumab



Published April 20, 2015 at NEJM.org

• 142 treatment naïve patients. 2:1 randomization to 
receive ipilimumab  (3 mg/kg) + Nivolumab (1 mg/kg)  
or placebo, every 3 weeks X 4 doses. 

• Followed by Nivolumab 3 mg/kg or placebo every 2 
weeks. 

• BRAF WT tumors: (combo vs placebo)

• RR: 61% vs 11% (P < 0.001)

• CR: 22% vs 0 

• Toxicity: Grade III or IV in 54% vs 24%







Urban Legend
Immunotherapy  can give rise to 
long term responders but it is:
• Universally highly toxic 
• Slow working
• Works in only a small % of 

patients



Urban Legend
Immunotherapy  can give rise to 
long term responders but it is:
• Universally highly toxic 
• Slow working
• Works in only a small % of 

patients

Small % of High Grade Toxicities

At 1st evaluation:  12 weeks

High % at landmark Year 1



ECOG 0 ,1



Immunotherapy has no DIRECT impact on the cancer

Therefore: the condition of the host, and any factor that 
impacts the host’s ability to mount an immune response will 
impact your ability to mount an anti-tumor response. 

Pre-existing conditions

• Autoimmune diseases: 
i.e.: colitis, multiple sclerosis, 
rheumatoid arthritis, psoriasis, etc. 

Acquired conditions

• Corticosteroid use :
i.e.: raised intracranial pressure, 
autoimmune toxicities, allergies, etc.

• Hematologic conditions/malignancies
• Solid organ, Heme transplant 



Wolchok, Jedd D., et al. "Nivolumab plus ipilimumab in advanced melanoma." New England Journal of Medicine 369.2 (2013): 122-133.
Bollog G, et al., Vemurafenib: the first drug approved for BRAF-mutant cancer NATURE REVIEWS DRUG DISCOVERY, 11:873, 2012

ra

Immunotherapy requires time to work Nivolumab +
Ipilimumab

Vemurafenib



Immune Response Beyond the Locally Injected Lesion

Cycle 10

T
Cycle 1

T-VEC

There were 6 measurable lesions at baseline including 1 cutaneous neck lesion, 2 subcutaneous abdominal 
wall  lesions (1 of which is shown), 2 intra-abdominal lesions (which are shown), and 1 in musculature of right 
thigh (which completely resolved). Both Injected lesions are indicated by a green arrow.

T-VEC

36

Injected InjectedNONInjected



Kaufman et al. Journal for
ImmunoTherapy of Cancer (2016) 4:12

Multi-institutional single-arm open-label phase II clinical trial
Post hoc analysis of individual lesions (50 patients)

INJECTED LESIONS
N=128

UNINJECTED LESIONS
Nonvisceral
N=146

UNINJECTED LESIONS
Visceral
N=32



The Presentation of Autoimmune Toxicity can be 
Highly Individualized.  

Fatigue

Neurological

Endocrinopathies

Cardiac

Nephrologic

Peripheral 
GBS
Encephalitis

Thyroid 
Adrenal

Panhypopit. 

Nephritis

Pancreas
Myocarditis
Vasculitis



Agenda

•Who: Expanding list of hematologic and solid tumors.

•Why : Long term responses.

•What : Checkpoints, Modulators, Vaccines, Cytokines.

•How: Host dependent tumor activity and Toxicities. 

PS matters. Response propagates. 

•When:

What are the principles that guide the use of immunotherapy?



Immunotherapy and Melanoma Disease Stage 
Stage IV 

Metastatic 
Melanoma

Checkmate  204: ipi+nivo brain mets

Journal of Clinical Oncology 35, no. 15_suppl (May 

2017) 9507-9507

Brain Metastases Adjuvant Therapy 

Checkmate 238



Agenda

•Who: Expanding list of hematologic and solid tumors.

•Why : Long term responses.

•What : Checkpoints, Modulators, Vaccines, Cytokines.

•How: Host dependent tumor activity and Toxicities. 

PS matters. Response propagates. 

•When: Stage IV  (Brain) -> Adjuvant -> Neoadjuvant 

What are the principles that guide the use of immunotherapy?
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