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Immune checkpoint therapies

 How does PD-1 antibody therapy mediate its antitumor effect?

A. Kills lymphocytes that express PD-1 protein

B. Kills tumor cells that express the PD-L1 protein

C. Blocks the interaction between PD-L1 and PD-1 on lymphocytes that 

prevents lymphocytes from killing tumor cells

D. Kills rapidly dividing tumor cells by binding DNA inside the tumor cell



Immune checkpoint therapies

 What are risks/side effects unique to immune checkpoint therapies?

A. hair loss

B. neutropenic fever due to profound cytopenias

C. shinges due to lymphocyte dysfunction

D. immune-related adverse effects
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• Clinical vignettes

• Activity of immune checkpoint inhibitors in advanced 

genitourinary cancer:

- transitional cell carcinoma

- renal cell carcinoma

• Learning points and clinical considerations

• Questions

Overview



Case presentation 1.1

 64-year-old gentleman presented with worsening urinary symptoms 

(urgency, hematuria, and dysuria) and a large ill-defined mass in the 

bladder.

TURBT showed invasive high-grade urothelial carcinoma. 

Neoadjuvant platinum-based combination x 2 cycles 

Radical cystoprostatectomy due to urinary obstruction and elevated 

creatinine:  pT3bN3Mx

 What is the your treatment plan after cystectomy?

A. 4 cycles of adjuvant chemotherapy

B. follow up with surveillance imaging in 3 months

C. atezolizumab

D. clinical trial
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Case presentation 1.2 (prior to approval of atezolizumab)

Ineligible for atezolizumab clinical trial (chronic hepatitis B) 

 He developed enlarged aortocaval lymphadenopathy 6 months later.

 He started pemetrexed, 
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Case presentation 1.2 (prior to approval of atezolizumab)

Ineligible for atezolizumab clinical trial (chronic hepatitis B) 

 He developed enlarged aortocaval lymphadenopathy 6 months later.

 He started pemetrexed, 

but progressed after 3 cycles.

 He was changed to paclitaxel, 

but developed additional 

peritoneal masses and 

progressive of lymphadenopathy

encompassing aorta.



Ineligible for atezolizumab clinical trial (chronic hepatitis B)

 He had undetectable hepatitis B viral load on treatment.

 Given Phase II data showing efficacy of the PD-1 blocking antibody 

pembrolizumab in patients with advanced bladder cancer, he started 

pembrolizumab (off-label).

Case presentation 1.3 (prior to approval of atezolizumab)

 He continues to response to

treatment after >10 cycles. 

He is tolerating it well, 

except for developing macular rash 

(managed with topical steroids).
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Phase I. Atezolizumab is well tolerated.

Nature 2014; 515,558.



Phase I. Atezolizumab is effective. 

Nature 2014; 515,558.

Initially the trial enrolled 

patients with tumors that 

expressed higher levels of 

the PD-L1 protein, then 

expanded enrollment to 

patients with no/low levels 

PD-L1 protein.



Phase II. Atezolizumab for Bladder cancer

• Progressed on platinum-based therapy

• 1200mg every 3 weeks

• Primary endpoint: ORR (Compare to historical control rate of 10%)

Lancet 2014; 387:1909.
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Phase II. Atezolizumab for Bladder cancer

• Progressed on platinum-based therapy

• 1200mg every 3 weeks

• Primary endpoint: ORR (Compare to historical control rate of 10%) 
Objective Response Rate in all patients 15% [95% CI 11–20], p=0.0058 

• PDL1 status (on immune cells) assessed on tissue from all patients

ORR in PD-L1 IC2/3 = 26% (95% CI 18–36) 

Lancet 2014; 387:1909.



Atezolizumab is the first immune 

checkpoint therapy approved for patients 

with bladder cancer 

 Given the unmet need for therapies for patients with bladder cancer, 

PD-L1 therapy with atezolizumab has been approved for platinum-

refractory disease regardless of the expression of PD-L1 in the tumor. 

 Single agent and combination trials with PD-1/PD-L1 therapies for 

patients with advanced bladder cancer are ongoing. 



Case presentation 2.1

 60 year old gentleman presented with hematuria. Workup revealed a 6 

centimeter renal mass and 1 centimeter lung nodule. 

 He underwent radical nephrectomy and concurrent left lower lobe 

wedge resection, clear cell renal cell carcinoma, grade 3. 

pT3BN0M1 



Case presentation 2.1

 60 year old gentleman presented with hematuria. Workup revealed a 6 

centimeter renal mass and 1 centimeter lung nodule. 

 He underwent radical nephrectomy and concurrent left lower lobe 

wedge resection, clear cell renal cell carcinoma, grade 3. 

pT3BN0M1 

 After 2 years, he developed hilar and mediastinal lymph node disease.  

 What is the your treatment plan?

A. high dose interleukin-2

B. pazopanib

C. nivolumab

D. clinical trial



Case presentation 2.2

 60 year old gentleman presented with hematuria. Workup revealed a 6 

centimeter renal mass and 1 centimeter lung nodule. 

 He underwent radical nephrectomy and concurrent left lower lobe 

wedge resection, clear cell renal cell carcinoma, grade 3. 

pT3BN0M1 

 After disease recurred, he underwent high dose interleukin-2, but his 

disease progressed after his first cycle.

 What is the your treatment plan?

A. cabozantinib

B. pazopanib

C. nivolumab

D. clinical trial



Case presentation 2.3

 60 year old gentleman presented with hematuria. Workup revealed a 6 

centimeter renal mass and 1 centimeter lung nodule. 

 He underwent radical nephrectomy and concurrent left lower lobe 

wedge resection, clear cell renal cell carcinoma, grade 3. 

pT3BN0M1 

 After disease recurred, he underwent high dose interleukin-2, but his 

disease progressed after his first cycle.

 He enrolled on the Phase I clinical trial with MDX-106 (nivolumab).  



Case presentation 2.4

Pretreatment 2 months on treatment

Adapted from Mahoney et al. Kidney Cancer, 2nd ed. 2015

 He enrolled on the Phase I clinical trial with MDX-106 (nivolumab). 

 At 2 months, his hilar lymph node was slightly larger.
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Case presentation 2.5

 He enrolled on the Phase I clinical trial with MDX-106 (nivolumab). 

 At 2 months, his hilar lymph node was slightly larger.  

 He developed an atypical response to therapy 

with new asymptomatic lesions in the liver,

which also resolved on continued PD-1 therapy.  

Pretreatment 2 months on treatment 14 months on treatment

Adapted from Mahoney et al. Kidney Cancer, 2nd ed. 2015



Phase III. Nivolumab has improved overall 

survival in patient with treated kidney cancer 

NEJM 2015; 373:1803.

Enrolled patients 

previously treated 

with VEGFR-tyrosine 

kinase inhibitor



Phase III. Nivolumab is effective in kidney 

cancer regardless of prognostic risk

NEJM 2015; 373:1803.



Combination therapy may improve 

outcomes

N3 +I1 (n=21) N1 + I3 (n=23)

Confirmed ORR, 
95% Confidence interval 

9 (43%)
21.8-66.0

11(48%)
26.8-69.4

Median duration of response 31.1 weeks 

(4.1-42.1)

NR

(12.1-35.1)

Best ORR 

CR/PR

SD

PD 

9 (43%)

5 (24%)

5 (24%)

11(47%)

8 (35%)

3 (13%)

• NCT01472081 Phase 1 combination of nivolumab and ipilimumab: 

Arm 1: Nivolumab 3mg/kg and Ipilimumab 1mg/kg x 4 cycles,            

then Nivolumab maintenance every 2 weeks  

Arm 2: Nivolumab 1mg/kg and ipilimumab 3mg/kg x 4 cycles,

then Nivolumab maintenance every 2 weeks  

Adapted from Hammers ASCO 2014



Summary and clinical considerations

• PD-L1 blockade with atezolizumab is approved for patients with 

platinum-refractory advanced urothelial carcinoma.

• PD-1 blockade with nivolumab is approved for patients with advanced 

kidney cancer who have been previously treated with VEGFR-tyrosine 

kinase inhibitors. 

• Combination trials with PD-1/PD-L1 based immunotherapy are 

currently ongoing for patients with bladder and kidney cancer. 

PD-1/PD-L1 single agent therapeutic clinical trial are expected to open 

for patient with kidney cancer, including patients with untreated 

metastatic cancer or high risk disease (adjuvant setting).  



Additional clinical considerations

• There have been few patients with chronic viral illness enrolled and 

treated on PD-1/PD-L1 clinical trials. 
Caution should be used when treating patients with chronic viral 

illnesses, such as hepatitis and HIV. 

• A small fraction of patients may benefit from immune checkpoints 

despite “psuedo-progression” on imaging. 

Continuation of therapy should be considered in patients who are 

asymptomatic in the setting of new lesions. 

• Combinations with immune checkpoint blocking therapies are 

associated with increased side effects. 

Side effects from immune checkpoints should be monitored for          

months after stopping therapy. 
Of note, nivolumab is detectable 

bound to immune cells longer than 

the half life of the unbound drugs.



Questions? 
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A. Kills lymphocytes that express PD-1 protein

B. Kills tumor cells that express the PD-L1 protein
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Immune checkpoint therapies

 What are risks/side effects unique to immune checkpoint therapies?

A. hair loss

B. neutropenic fever due to profound cytopenias

C. shinges due to lymphocyte dysfunction

D. immune-related adverse effects
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