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Overview

• Clinical vignette: advanced lung cancer

• Immune checkpoint inhibitors in advanced disease:

-Non-squamous NSCLC

-Squamous NSCLC

*Focus on major phase III studies

• Conclusions & questions



Clinical Vignette

A 65 y/o fit gentleman with an 80 pack/year 

tobacco hx presents with stage IV 

adenocarcinoma of the lung (KRAS-mutated).

Following 4 cycles of 1st line palliative 

Carboplatin/Pemetrexed, he receives 

maintenance Pemetrexed for 6 cycles

 8 months after initial diagnosis, he 

experiences disease progression in the lungs

Where do we go from here?



Evolving paradigms in the management of 

advanced NSCLC: THEN

c. 2000



Evolving paradigms in the management of advanced 

NSCLC: NOW



Long-term outcomes for advanced NSCLC 

remain poor

Median

Survival

1980s 4-6 mos

2000 8 mos

2005 12 mos

2020 ???

Courtesy of J Brahmer

http://seer.cancer.gov/statfacts/html/lungb.html

http://seer.cancer.gov/statfacts/html/lungb.html


Targeted therapies in advanced NSCLC 

have brought promise– but not for most

Shea, Costa, Rangachari, Ther Adv Resp Dis, Oct 2016

Li et al, J Clin Oncol, 2013

Approved: 

NONE!



FDA-approved indications for 

immunotherapy in advanced NSCLC                             

(as of right now…)

March 4, 2015

October 9, 2015

October 2, 2015

NIVOLUMAB
• 2nd line

• Squamous & 

Non-squamous 

NSCLC 

PEMBROLIZUMAB
• 2nd line

• Squamous & Non-

squamous NSCLC

• PDL1+: ≥50% 



NIVOLUMAB IN 

SQUAMOUS NSCLC



Checkmate-017: Nivolumab vs. Docetaxel 

for 2nd line tx of adv squamous NSCLC 

Brahmer J et al, NEJM, May 2015



Checkmate-017: Overall survival improved 

with Nivolumab

Brahmer J et al, NEJM, May 2015

Objective Response 

Rate: 20% vs. 9%

p = 0.008



Checkmate-017: Durable responses with 

Nivolumab

Brahmer J et al, NEJM, May 2015

Median duration 

of response:

20.4+ vs 8.4 mos



Checkmate-017: Tumor PDL1 status 

does not predict benefit from Nivolumab

Brahmer J et al, NEJM, May 2015



Checkmate-017: Adverse events fewer and 

less severe with Nivolumab

• Nivolumab: 

-7% moderate/severe toxicities

-fatigue, anorexia (10-16%)

-moderate/severe immune-related toxicities:

*nephritis, colitis, pneumonitis 

*most immune events treated with 

systemic steroids

• Docetaxel: 

-57% moderate/severe toxicities

-neutropenia, fatigue, alopecia, nausea (23-33%)

Brahmer J et al, NEJM, May 2015



NIVOLUMAB IN 

NON-SQUAMOUS NSCLC



Checkmate-057: Nivolumab vs Docetaxel for 

2nd line tx of adv NON-squamous NSCLC

Borghaei H et al, NEJM, Sept 2015

http://www.slideshare.net/spa718/immunooncology-in-lung-

cancer



Checkmate-057: Overall survival improved 

with Nivolumab

Borghaei H et al, NEJM, Sept 2015

Objective response 

rate: 19% vs. 12%

p = 0.02



Checkmate-057: Durable responses with 

Nivolumab

Borghaei H et al, NEJM, Sept 2015

Median duration 

of response:

17.2 vs 5.6 mos



Checkmate-057: Tumor PDL1 expression 

associated with improved outcomes with 

Nivolumab

Borghaei H et al, NEJM, Sept 2015



Checkmate-057: Adverse events fewer and 

less severe with Nivolumab

• Nivolumab: 

-10% moderate/severe

-fatigue, nausea, anorexia (10-16%)

-moderate/severe immune-related toxicities: 

*rash, colitis, abnl LFT’s, pneumonitis

*most immune events treated with 

systemic steroids

• Docetaxel: 

-54% moderate/severe

-neutropenia, fatigue, alopecia, nausea (25-31%)

Brahmer J et al, NEJM, May 2015



PEMBROLIZUMAB IN 

NSCLC



KEYNOTE-010: Pembrolizumab vs. Docetaxel 

for previously treated adv NSCLC

Herbst R et al, Lancet, 2016 

http://www.clinicaloptions.com/Oncology

Pembrolizumab given at 

2 different doses; 

Patients stratified by 

tumor PDL1 status



KEYNOTE-010: Overall survival improved 

with Pembrolizumab in all groups/dose levels

Herbst R et al, Lancet, Dec 2016

Median overall survival: 

10.4-12.7 mos vs 8.5 mos

Median overall survival: 

14.9-17.3 vs 8.2 mos

PD-L1 ≥ 1% PD-L1 ≥ 50%

Objective response 

rates: 18% vs. 9%   

Objective response 

rates: 29-30% vs. 8%

Median duration of response:

10-12+ vs 6-8 mos



KEYNOTE-010: Adverse events fewer and 

less severe with Pembrolizumab

Herbst R et al, Lancet, Dec 2016

• Pembrolizumab: 

-13-16% moderate/severe toxicities

-fatigue, anorexia (11-14%)

-immune-related toxicities: 

hypothyroidism (8%), 

hyperthyroidism (4-6%),

pneumonitis (4-5%)-- 3 deaths due to 

pneumonitis

• Docetaxel: 

-35% moderate/severe toxicities

-alopecia, fatigue, diarrhea (18-33%)



BACK TO OUR PATIENT…



A 65 y/o fit gentleman with an 80 pack/year 

tobacco hx presents with stage IV 

adenocarcinoma of the lung (KRAS-mutated).

Following 4 cycles of 1st line palliative 

Carboplatin/Pemetrexed, he receives 

maintenance Pemetrexed 

8 months after initial diagnosis, he experiences 

disease progression in the lungs

PS is 0, end organ function is normal, and no 

concurrent autoimmune disease

Tumor tests positive for PDL1 by IHC

He proceeds to receive 2nd line Pembrolizumab

IV every 3 weeks



Nivolumab vs. Pembrolizumab 

for previously treated advanced NSCLC

Nivolumab Pembrolizumab

• Previously treated 

PDL1+ NSCLC

• 2mg/kg IV 

every 3 weeks

• Previously treated 

NSCLC

• 3mg/kg IV 

every  2 weeks



There are many ongoing phase III trials 

of checkpoint inhibitors in NSCLC…

Melosky et al, J Clin Oncol, May 2016

2nd line/refractory

1st line metastatic

Adjuvant



Conclusions
• Outcomes for advanced NSCLC are poor

• Available 2nd line therapies are toxic and with modest efficacy

• Immune checkpoint inhibitors have improved survival in the 2nd line 

…Survival benefit = 2-6 months 

(And may be true for 1st line/initial treatment, too)

• PDL1 remains a challenging marker to predict who will best respond 

to immune checkpoint inhibitors

…Patients with PDL1- tumors may still benefit from drug

• IF response, then typically durable (>6 mos)

• Immune toxicities are real, but can be managed

…And are typically less severe than with chemotherapy



Conclusions & Future Directions

• Combination vs. sequential chemotherapy/immunotherapy is being 

explored

• Oral targeted therapies (TKIs) remain the standard initial treatment 

for mutated advanced tumors (i.e. EGFR, ALK)

• Immunotherapy for small cell lung cancer is up and coming


