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• 66 year old man with recurrent RCC 

• s/p nephrectomy 6 years prior to visit 

• Relapsed 4 years prior to visit with multiple 

pulmonary nodules 

• Rx with on clinical trials of sorafenib, HDAC 

inhibitor, etc 

• CT:  Multiple metastatic lesions in lungs, bone 

(R scapula), soft tissue 

• Labs WNL 

Case Presentation 



• Enrolled on first Phase I of MDX-1106 (now 

Nivolumab) 

• Received 3 on study treatments 

• Side Effects  = hypothyroidism, GI disturbance 

• Discontinued due to stable partial response 

• Last seen 10/2015, CT Scan  = Complete Response 

Continued …. 

01/15/08 (pre-Rx) 03/25/08 04/22/08 

US-guided biopsy: 

No viable tumor 

07/22/08 



• How does current immunotherapy “work”? 

• How often does immunotherapy work? 

• Can we select patients for immunotherapy? 

• Can immunotherapy be improved?  

– Combining 2 checkpoint blocking agents  

– Combining a cancer vaccine with immunotherapy 

 

Outline 



  

Biology of Immune 

Checkpoint Blockade 



CD8 T Cells Are 

“Born to Kill” 



Some Tumors are  

Heavily Infiltrated with Killer CD8 T Cells 
 

Brown Staining = CD8 



Why Aren’t CD8 Killer T Cells in Tumors 

Functional? 

 
 

CD8 T cell 
Tumor cell 

MHC 

PD-1 

Tumor Antigen 

TCR 

PD-1 

+ + + 

PD-1 is UP-Regulated in Tumor Infiltrating 

CD8 T Cells and IS CAPABLE 

Of Sending a “NO GO” Signal 



PD-L1 Engages PD-1 to Send the “NO GO” Signal: 

PD-L1 (or L2) is the ‘Foot on the Brake’ 

 
 

CD8 T cell 
Tumor cell 

MHC 

PD-L1 

PD-L2 PD-1 

Tumor Antigen 

TCR 

PD-1 

- - - 

- - - 

+ + + 

PD-L1 Expression on Tumor Cells OR 

Myeloid Cells SENDS that Negative Signal 



“Exhausted” 

Tumor 

Infiltrating  

T Cell 

Anti-PD-1 or 

Anti-PD-L1 

Blocking PD-1 or PD-L1  

Allows CD8 T Cells to Regain the Capacity to Kill 
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Objective Responses: 

Evidence of CD8 T Cell Killing 

Drake CG et al Journal of Clinical Oncology, 2013 ASCO Annual Meeting Abstracts. 

Vol 31, No 15_suppl (May 20 Supplement), 2013: 4514 ASCO 2013 

6 months 



PD-1 Blockade Drives 

CD8 T Cell Proliferation 

Anti-PD-1 or 

Anti-PD-L1 

“Exhausted” 

Tumor 

Infiltrating  

T Cell 
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CD8 T Cell Proliferation 

May Lead to “Pseudo-Progression” 

Drake CG et al Journal of Clinical Oncology, 2013 ASCO Annual Meeting Abstracts. 

Vol 31, No 15_suppl (May 20 Supplement), 2013: 4514 ASCO 2013 

6 months 
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Durable Response Off Treatment 

Is this Immune Memory? 

Drake CG et al Journal of Clinical Oncology, 2013 ASCO Annual Meeting Abstracts. 

Vol 31, No 15_suppl (May 20 Supplement), 2013: 4514 ASCO 2013 

• Generally tolerable: fatigue, rash, pruritus, diarrhea  
- 3 deaths: pneumonitis (non-RCC) 

 
• Preliminary efficacy in heavily pre-treated patients:  

- 29% objective responses   
- Median PFS 7.3 months 

6 months 

Durability of  
Response  

Even Off Drug  

All stopped therapy 



  

Clinical Data on Immune 

Checkpoint Blockade 



Pivotal Trial of PD-1 Blockade in RCC: 

Nivolumab vs SOC 

Presented by Sharma et al at the European Cancer Congress, Vienna, 26 September 2015 



Median OS, months  (95% CI) 

Nivolumab           25.0 (21.8–NE) 

Everolimus          19.6 (17.6–23.1) 

HR (98.5% CI): 0.73 (0.57–0.93) 

P = 0.0018 

0 3 6 12 9 15 

Months 

18 21 24 27 30 33 

No. of patients at risk 
Nivolumab 410 389 359 337 305 275 213 139 73 29 3 0 

411 366 324 287 265 241 187 115 61 20 2 0 Everolimus 
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Sharma et al, NEJM 2015 

 

The Pivotal Trial: 

Phase III Trial of Anti-PD-1 (Nivolumab) 

in Refractory RCC 



19 

Treatment-related AEs in ≥10% of patients 

Nivolumab 

N = 406 

Everolimus  

N = 397 

Any grade Grade 3 Grade 4a Any grade  Grade 3 Grade 4b 

Treatment-related AEs, % 79 18 1 88 33 4 

Fatigue 33 2 0 34 3 0 

Nausea 14 <1  0 17 1 0 

Pruritus 14 0 0 10 0 0 

Diarrhea 12 1 0 21 1 0 

Decreased appetite 12 <1 0 21 1 0 

Rash 10 <1 0 20 1 0 

Cough 9 0 0 19 0 0 

Anemia 8 2 0 24 8 <1 

Dyspnea 7 1 0 13 <1 0 

Edema peripheral 4 0 0 14 <1 0 

Pneumonitis 4 1 <1 15 3 0 

Mucosal inflammation 3 0 0 19 3 0 

Dysgeusia 3 0 0 13 0 0 

Hyperglycemia 2 1 <1 12 3 <1 

Stomatitis 2 0 0 29 4 0 

Hypertriglyceridemia 1 0 0 16 4 1 

Epistaxis 1 0 0 10 0 0 

a Grade 4 AEs not listed in table: increased blood creatinine (1), acute kidney injury (1), anaphylactic reaction (1).  
b Grade 4 AEs not listed in table: increased blood triglycerides (2), acute kidney injury (1), sepsis (1), chronic 

obstructive pulmonary disorder (1), increased blood cholesterol (1), neutropenia (1), pneumonia (1).  



• Pembrolizumab in melanoma 

• Nivolumab in melanoma 

• Nivolumab in NSCLC (squamous) 

• Nivolumab in NSCLC (non-squamous) 

• Pembrolizumab in NSCLC 

• Nivolumab in Kidney Cancer 

 

• ? Next – Atezolizumab in Bladder Cancer 

PD-1 / PD-L1 Blocking Antibodies: 

Partial list of FDA Approvals 



Can PD-L1 Expression in the Tumor / Tumor 

Microenvironment Predict Response? 

 
 

CD8 T cell 

Tumor Cell OR 

Other Cells  

Within Tumor 

MHC 

PD-L1 

- - - 

PD-L2 PD-1 

- - - 

Tumor Antigen 

TCR 

PD-1 

+ + + 

CD8 T Cells are Being Held in Check 

WHEN PD-L1 is Expressed 



Hoffman-Centis, ASCO GU 2016 

Anti-PD-L1 In Bladder Cancer 

Imvigor 210 (Phase II) 



Hoffman-Centis, ASCO GU 2016 

Anti-PD-L1 In Bladder Cancer 

Results 



Hoffman-Centis, ASCO GU 2016 

PD-L1 Expression on Myeloid Cells 

Is (Weakly) Associated with Response 



  

Immunotherapy 

Combination Regimens 



CTLA-4 is Expressed on CD4 T Cells 

(Treg) that Turn off CD8 Killer T Cells 
 

CD8 T cell 
Tumor cell 

MHC TCR 

+ + + 

Regulatory CD4  

T Cell 

(FoxP3+) 

CTLA-4 

+ + + 

CTLA-4 

+ + + 

Supressive  

Factors 

- - - - - 



Anti-CTLA-4 May Deplete the Suppressive  

Regulatory T Cells 
 

CD8 T cell 
Tumor cell 

MHC TCR 

+ + + 

Supressive  

Factors 

Regulatory CD4  

T Cell 

(FoxP3+) 

CTLA-4 

+ + + 

CTLA-4 

+ + + 

- - - - - 

Anti-CTLA-4 



High Rate of Immune-Related Adverse Events when 
Anti-CTLA-4 is Combined with Anti-PD-1 

Wolchok JD et al. N Engl J Med 2013;369:122-133 

Hepatitis 

Colitis 

Nephritis 

Dermatitis 



Blocking BOTH PD-1 and CTLA-4 
(ipilimumab and nivolumab in advanced melanoma) 

Wolchok JD et al. N Engl J Med 2013;369:122-
133 



Motzer et al al ASCO 2015 

Combined Checkpoint Blockade in 

Kidney Cancer 



Increased Response Rate with Combination 

Treatment 

Increased Toxicity with Combination Treatment 



No treatment 

Vaccine  

Anti-PD-1 

Both 

p=0.02 

* 

* 

Combining a Cancer Vaccine 

With Checkpoint Blockade  
(In Mice) 

 

Li and Jooss: Clinical Cancer Research 



Combining Sipuleucel-T 

With CTLA-4 Blockade 

 
 

Sipuleucel-T (Q2w) 

Ipilimumab (Q4w) 

Immediate 

Delayed 

R 

Larry Fong UCSF and Pam Sharma MDACC 



Outstanding Clinical Questions 

1. What are mechanisms of progression after initial response ? 

1. Loss of tumor antigen 

2. Loss of Class I MHC on Target Cells 

3. Emerging suppressive cells 

 

2. What are mechanisms of resistance to immunotherapy? 

1. Lack of T cell infiltrate 

2. Other immune checkpoint molecules 

3. Suppressive cells (T cells and others) 

4. Suppressive cytokines (TGF-beta, IL-10) 

 

3. What are optimal combination regimens? 

1. Anti-PD-1 / PD-L1 plus anti-CTLA-4 

2. Anti-PD-1 / PD-L1 plus a VEGF-targeted therapy 

3. Combining checkpoint blockade with an agonist (OX40, CD40, 41BB) 

 

4. What is optimal treatment regimen? 

1. Fixed time period then stop 

2. Continuous i.e. lifelong 

3. Treat to maximal response than stop 

4. What is the rate of response to re-treatment 

 

5. Why has prostate cancer not been as responsive to PD-1 or CTLA-4 blockade? 

 



Summary 

1. Immune Checkpoint Blockade Expanding Role in Cancer Treatment 

1. Well-tolerated 

2. Good response rate 

3. Some responses maintained long-term off-treatment 

4. Outstanding questions 

1. Optimal regimen 

2. Predictive biomarkers for response 

 

2. Why are the Non-Responsive Tumors Non-Responsive? 

 

3. Combination Approaches = Next Step Forward 

1. + Chemotherapy 

2. + Radiation Therapy 

3. + Cancer Vaccines 

4. Combining multiple checkpoint blocking agents 


