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Off-Label Use Disclosures 

• I plan to discuss the following off-label 

uses of products during this activity: 

– pembrolizumab for treatment of NSCLC 

– nivolumab for treatment of non-squamous cell 

carcinoma 



NSCLC in 2015 
• Five groups of patient have a much better prognosis of 

advanced NSCLC: 

1. Activating EGFR mutation 

2. ALK translocation 

3. ROS-1 translocation 

4. Prolonged disease control on maintenance pemetrexed 
(almost ¼ patients who start maintenance pemetrexed will 
get more than 10 cycles) 

5. Prolonged response to immunotherapy 



• 55yo presented outside of our system with stage IV 

(cervical LN) 

• Smoker up to her diagnosis of 20pack/year 

• Pathology: Poorly differentiated NSCLC CK7 and p63 (+) 

TTF-1 (-) (3-25-2011) 

• Treated with combination of docetaxel+cisplatin+XRT 

(70Gy) 

 Case   



• Trial of a vaccine for 6 months until she had evidence 

progression 

• Performance status 1 

• Enrolled on a phase I clinical trial of an anti-PD-L1 

antibody 

• First dose 3-20-2012 

 

Case 
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Clinical Activity of Anti–PD-L1 Antibody in the Efficacy Population. 

Brahmer JR et al. N Engl J Med 2012;366:2455-2465 



Adverse Events of Special Interest in 207 Patients Receiving Anti–PD-L1 Antibody. 

Brahmer JR et al. N Engl J Med 2012;366:2455-2465 



Toxicity: Case 
• 70 yo male with adenocarcinoma of lung with L858R 

diagnosed 8/210. No history of diabetes 

• Prior therapies : dacomitinib; carboplatin+pemetrexedpem 
maintenance; weekly paclitaxel 

• Started on PD-L1 antibody on 10/2013 

• 15 weeks latter presented with glucose of 512mg/dl 

• Started on metformin and 10 days latter presented with 
diabetic ketoacidosis 

Diabetes Care 2015 Sep;38(9):e137-8. doi: 10.2337/dc15-0889. Epub 2015 Jun 26 



Diabetes Care 2015 Sep;38(9):e137-8. doi: 10.2337/dc15-0889. Epub 2015 Jun 26 



Safety 

CheckMate-063 
• Phase II single arm trial  

• At least 2 lines of prior therapy including platinum based 

• 117 patients included 

• RR:15% with 59% of those lasting for 6 months or longer 

• Serious adverse events: 59% 

• Most common SAEs: dyspnea; pneumonia; COPD 
exacerbation; pneumonitis; hypercalcemia; pleural effusion; 
hemoptysis; and pain 

• Treatment was discontinued in 27% of patient because  of 
adverse events 



272 Patients 

Squamous Cell 

Carcinoma of 

Lung 

One prior 

platinum line 

PS 0-1 

Docetaxel 75mg/m2                

q 3 weeks 

Nivolumab 3mg/kg           

q 2 weeks 

(PD-1 antibody) 

CheckMate-017 

PD-L1 status not used  for inclusion 

Primary endpoint: Overall Survival 

 

Brahmer J et al Published on line  on May 31, 2015 



Results 

• Former/current smoker: 92% 

• No CNS metastases: 94% 

• ORR: 20% (N) and 9% (D) 

• Median follow-up: 11 months 

• Median duration of response of nivolumab: not reached 

• PFS at 1 year: 21% (N) and 6% (D) 



Safety 



Results 
• Median survival improvement: 3.2 months (9.2 months 

vs 6 months)  

 



 



 



CheckMate 057 

• Randomized phase III of nivolumab vs docetaxel in previously 

treated advanced “non-squamous” NSCLC 

• One prior platinum doublet (maintenance allowed) 

• No PD-L1 expression required but tissue submission was a 

requirement 

• Nivolumab 3mg/kg Q2weeks vs docetaxel 75mg/m2 Q3weeks 

• Primary endpoint: Overall survival 



Results 

• Interim analysis with 93% of the events of the final analysis 

declared the superiority of nivolumab 

• PD-L1 expression:  

 

 

 

• 22% did not have enough tissue for evaluation 

 

Nivolumab Docetaxel 

≥1% 53% 55% 

≥5% 41% 38% 

≥10% 37% 35% 



Results 
• Median survival:  

12.2 months Nivolumab 

9.4 months Docetaxel p=0.0015; HR 0.73 

• 1 year survival: 

51% Nivolumab 

39% Docetaxel 

• Two subsets did not benefit in the subgroup analysis: EGFR mut (+) and never 

smokers 

• ORR: 19% (N) and 12% (D) p=0.02 

• Median duration of response: 

17.2  months (N) and 5.6 months (D)  



 



 



 



Toxicity 

• Treatment related SAEs: 7% (N) and 20% (D) 

• Treatment AEs leading to discontinuation: 5% (N) and 15% 

(D) 

• Immune toxicity of nivolumab (%G3-4): hypothyroidism 7%(0); 

diarrhea 8 %(1); AST 3% (0); ALT 3% (<1); pulmonary 3% (1); 

rash 9% (<1)     



Pembrolizumab in NSCLC 

• 495 patients with advanced NSCLC 

• 182 patients in the training group and 313 in the validation 

group 

• ORR 19.4% and median duration of response was 12.5 

months 

• Tumors were divided into those with more or less of the cells 

positive for PD-L1 expression (in cancer cells) 

Garon et al. N Engl J Med 2015;372:2018-2028 





Who Benefits? 

Is there a Biomarker? 

• Patients with tumor with (-) expression of PD-L1 have lower 

response. However a few do respond and there is no 

established method to define PD-L1 status 

• Smokers may have higher response rate 

• Patients with SCCa have higher benefit or lager gain vs 

current available therapies 



PD-L1 expression as a predictor of 

response 
• CheckMate 0571: 108/287 (37%) treated with nivolumab had 

<1% tumor cells expressing PD-L1 

• Keynote-0012: 12/91 (13%) patients had tumor or stroma with 

<1% PD-L1 expression 

• POPLAR3: 51/144 (35%) patients had tumor or infiltrating 

immune cells graded as 0 
1. J Clin Oncol 33,2015(suppl; abstr LBA 109) 

2. J Clin Oncol 33;2015 (suppl;abstr 8026) 

3. J Clin Oncol 33,2015 (suppl;abstr 8010) 



PD-L1 expression as a predictor of 

response 
# Negative tumors # Responded among (-

) tumors 

RR (%) 

CheckMate 0571 108 10 9% 

Keynote-0012 12 1 8% 

POPLAR3 51 4 8% 

Combined 171 15 8.7% (95% CI 5-14%) 

1. J Clin Oncol 33,2015(suppl;abstr LBA 109) 

2. J Clin Oncol 33;2015 (suppl;abstr 8026) 

3. J Clin Oncol 33,2015 (suppl;abstr 8010) 



 



https://www.genome.gov/Multimedia/Slides/TCGA1/TCGA1_Lawrence.pdf 



Tumors With High Somatic Mutation 

Rate Respond Better to a PD-1 Antibody  
• In the initial reports of phase I of PD-1/PD-L1 antibodies only 1 of 33 

patients with metastatic colorectal cancer responded. Investigators 
from Johns Hopkins hypostasized and proved that this patient had a 
mismatched repair-deficient tumor 

• Nonpolyposis colorectal cancer: inherited germline defect in 1 of 4 
mismatch-repair genes  

• Patients with metastatic, treatment refractory tumors in 3 cohorts: 

A. Mismatch repair deficient colorectal cancer 

B. Mismatch repair proficient colorectal cancer 

C. Mismatch repair deficient other than colorectal cancer ( ampullary 
or cholangiocarcinoma 4;endometrial 2; small bowel  2; gastric 1)  

Le Dt et al  Published  on line  at NEJM.org om May 30, 2015 



Mismatch-

deficient 

tumors: 

Mean of 

1782 

somatic 

mutations 

Mismatch-

proficient 

tumors:    

Mean of  73 

somatic 

mutations 



So What Do We Know? 

• Response seems to be irrespective of number of prior 

therapies 

• Tumors with multiple somatic mutations appear to be more 

immunogenic 

• Serious immune toxicities may appear months into treatment  

 



Future Directions 

• Biomarker 

• Combination therapies 

• Management of toxicities particularly those developing late in 

patients with a good response 



 

Thank you! 
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