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Warm-Up Quiz 



What is your profession? 

A. Physician 

B. Nurse 

C. Physician assistant 

D. Nurse practitioner 

E. Pharmacist 

F. Other healthcare 
professional 

G. Nonclinical 



What is your practice setting? 

A. Community 

B. Academic 

C. Nonclinical 



Second-line therapy with a PD-1/PD-L1 inhibitor is 
NOT recommended for a patient with which of the 
following characteristics? 

A. Age ≥75 years 

B. PD-L1 ≤1% 

C. Heavy smoking history 

D. Brain metastases 

E. EGFR mutation 



Which patients in particular benefited from Ramucirumab 
in the REVEL study? 

A. Patients with ECOG PS 2 

B. Patients with squamous 
cell histology 

C. Patients with shorter 
time to progression 
after first-line 
platinum-based therapy 

D. Unsure 

ECOG PS, Eastern Cooperative Oncology Group performance status 



Based on current recommendations, what would be the most appropriate 
second-line therapy for a 49-y/o patient with PD-L1–positive (TPS 55%) 
metastatic squamous NSCLC who is symptomatic and progressed while 
receiving first-line Pembrolizumab? 

A. Switch to different immune 
checkpoint inhibitor  

B. Continuation of Pembrolizumab 
beyond progression 

C. Platinum-based chemotherapy  

D. Addition of platinum-based 
chemotherapy to Pembrolizumab 

E. Docetaxel ± Ramucirumab 



What would you recommend for a patient with nonsquamous NSCLC and 
low PD-L1 expression who progressed 4 months after completing first-
line treatment with Carbo/Pemetrexed/Pembrolizumab, while receiving 
Pembrolizumab/Pemetrexed maintenance? 

A. Switch to different immune checkpoint 
inhibitor and chemotherapy 

B. Rechallenge platinum-based 
chemotherapy ± Bevacizumab 

C. Continue Pembrolizumab and 
switch chemotherapy 

D. Docetaxel + Ramucirumab 

E. Docetaxel 



Metastatic Non-Small Cell Lung Cancers 

Chan BA, et al. Transl Lung Cancer Res. 2015;4(1):36-54.  

 

EGFR  

ALK 

ROS1 

BRAF 

 

Molecular Testing            

for adenocarcinoma 

and no/light smokers 

with squamous NSCLC  

Broad molecular 

profiling prefered 

PD-L1 Testing 

22C3 IHC for 

squamous and 

nonsquamous 

NSCLC 

Pembrolizumab first-line 

for TPS ≥50% and no driver 

mutation,TPS ≥1% for 

second-line 

Specific TKIs 

approved for 

patients with 

these genetic 

alterations  

Therapeutic Applications: 

Carbo/Pem + Pembrolizumab  

(first-line), Nivolumab, and 

Atezolizumab (second+ line), 

are approved regardless of           

PD-L1 status  Carbo/pem, carboplatin/pemetrexed; TKI, tyrosine kinase inhibitors  



*Type of maintenance and later-line treatment depends on first-line therapy 

̶  FDA 2017/18 approvals        ̶  not approved, used off label 

 

Advanced NSCLC: Current Treatment Landscape 

Nonsquamous 

Driver 

Nonsquamous 

No Driver Squamous 

PS 0-3 PS 0-2 PS 0-2 

EGFR +: 

Erlotinib, Gefitinib, Afatinib                           

Afatinb for uncommon mutations 

Osimertinib  

Pembrolizumab                                     

(PD-L1 ≥50%) 

Pembrolizumab                   

(PD-L1 ≥50%) 

First-Line ALK+: Alectinib, Crizotinib, Ceritinib 

RBRAF+: Dabrafenib/Trametinib 

ROS1+: Crizotinib, Ceritinib 

Pem/Carboplatin ± Pembrolizumab Platinum doublet (Gem, 

Taxane) ±  Necitumumab 
 

Carboplatin/Taxane + 

Pembrolizumab 

RET, MET, HER2, NTRAK+: Specific TKI 

 

Platinum doublet (Pem, Taxane) ± 

Bevacizumab 

Maintenance* Continue TKI Pembro 

Pem, Bev, Bev + Pem,  

Gem, or none 

Pembro 

None  

Doce, Gem 

 

Second-/Third-Line* 

EGFR T790M+:Osimertinib 

 

ALK+ 

Alectinib, Brigatinib, Ceritinib 

Nivolumab, Atezolizumab                   

Pembro  (PD-L1 ≥1%) 

Doce ± Ramucirumab 

Nivolumab, Atezolizumab  

Pembro  (PD-L1 ≥1%) 

Doce ± Ramucirumab 

Afatinib 

Determine Performance Status, Histology, Presence of Driver Mutations, PD-L1 Expression  

Doce, docetaxel; Gem, gemcitabine; Pem, pemetrexed; Pembro,pembrolizumab  



Second-Line Therapy and Beyond:  
Focus on Non–Oncogene-Driven Tumors 



Patient 

• PS 

• Age  

• Organ function 

• Comorbidities 
(eg, autoimmune disease) 

• Smoking history? 

• Preference 

      

               

Tumor 

• Clinical Tumor burden 

• Histology 

• Molecular drivers  

• PD-L1 (TPS ≥1% for Pembro) 

Treatment history 

• First-line regimen 

• Best response and 

duration of response 

• Toxicity 

• Availability 

Factors That Impact Treatment Selection For Patients Who Have 
Progressive Disease After First-Line Therapy  

PS, performance status 



Docetaxel 

Shepard FA, et al. J Clin Oncol. 2000;18(10):2095-2103. 

Doce   BSC 

Second-Line Chemotherapy 

Pemetrexed 

Pemetrexed is NOT indicated for squamous NSCLC 

Hanna N, et al. J Clin Oncol 2004;22(9):1589-1597. Scagliotti GV, et al. J Clin Oncol. 

2008;26(21):3543-3551. Scagliotti G, et al. Oncologist. 2009;14:253-63.  

BSC, best supportive care 



Afatinib is Superior to Erlotinib for Squamous Lung Cancer 

Soria JC, et al. Lancet Oncol. 2015;16(8):897-907. 

LUX-Lung 8 

PFS OS 

HR 0.81 (95% CI 0.69-0.96), P = .0103 
HR 0.81 (95% CI 0.69-0.95), P = .0077 



Second-Line-and-Beyond 
Antiangiogenic Therapy in NSCLC 

Bevacizumab 

Nintedanib 
Ramucirumab 

Ferrara N, et al. Nature. 2005;438(7070):967-974. 



Antiangiogenic Therapy After Progression on First-Line  
Platinum-Based Therapy 

Study REVEL1 LUME-12 ULTIMATE3 

Treatment RAM + Doce* vs Doce + P Nintedanib + Doce vs Doce + P Weekly Pacli + Bev vs Doce 

N of patients 628 vs 625 655 vs 659 111 vs 55 

Histology Nonsq, sq, unknown ADN, sq, large-cell, other Nonsq 

ORR, % 23 vs 14 4.4 vs 3.3 22.5 vs 5.5 

PFS, months 4.5 vs 3.0  

HR 0.76, P<.0001 

3.5 vs 2.7  

HR 0.79, P = .0019 

5.4 vs 3.9  

HR 0.62, P = .006 

OS, months ITT: 10.5 vs 9.1  

HR 0.86, P = .023 

nSq: 11.1 vs 9.7  

HR 0.83 

Sq: 9.5 vs 8.2  

HR 0.88 

ITT: 10.9 vs 9.2  

HR 0.94, P = .27 

ADN 12.6 vs 10.3  

HR 0.83, P = .0359 

Sq no difference  

HR 1.01, P = .8907 

 

 

9.9 vs 11.4 (crossover 38%) 

HR 1.18, P = .40 

G3/4 toxicity Neutropenia, febrile 

neutropenia, hypertension 

Diarrhea, ↑ AST and ALT Periheral neuropathy, 

hypertension 

QoL Not detrimental Not detrimental Not detrimental 

1.Garon EB, et al. Lancet. 2014;384(9944):665-673..2. Reck M, et al. Lancet Oncol. 2014;15(2):143-155. 3. Cortot A, et al. J Clin Oncol. 2016;34(15 suppl): 
Abstract 9005. 

*FDA-approved 

ADN, adenocarcinoma; Bev, bevacizumab; Doce, docetaxel; nonsq, nonsquamous; P, placebo; Pacli, paclitaxel; RAM, ramucirumab; sq, squamous  



REVEL Phase III Trial of Ramucirumab + Docetaxel 

Study Design 

Garon EB, et al. Lancet. 2014;384(9944):665-673. Paz-Ares LG, et al. Lung Cancer. 2017;112:126-133. 

Overall Survival (ITT) 

• Efficacy observed in both nonsquamous 
and squamous histology 

• ORR 23% 

• Addition of ramucirumab had no 
detrimental effect on quality of life 

 ITT, intention-to-treat 
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Ramucirumab + Docetaxel Effective After Rapid 
Progression on First-Line Platinum-Based Therapy 

  

N 

Median  

PFS, mos 

PFS HR 

(95% CI) ORR, % 

RAM+DOC 71 3.0 
0.69 

(0.48-0.98) 

18 

PBO+DOC 62 1.5 3 

Median  

OS, mos 

HR  

(95% CI) 

RAM+DOC 8.5 
0.80 

(0.63-1.01) PBO+DOC 6.0 

Median  

OS, mos 

HR  

(95% CI) 

RAM+DOC 9.1 0.74 

(0.54-1.00) PBO+DOC 5.8 

Median  

OS, mos 

HR  

(95% CI) 

RAM+DOC 8.3 0.69 

(0.47-1.01) PBO+DOC 4.8 

N 

Median  

PFS, mos 

PFS HR 

(95% CI) ORR, % 

111 3.6 0.73 

(0.55-0.97) 

19 

98 1.6 9 

N 

Median  

PFS, mos 

PFS HR 

(95% CI) ORR, % 

182 3.2 0.72 

(0.58-0.89) 

19 

172 1.6 11 

Reck M, et al. Presented at: 18th World Conference on Lung Cancer; October 15-18, 2017: Yokohama, Japan. Abstract MA03.06. 

REVEL Subgroup Analysis 

TTP, time to progression 



Rapidly Evolving Role of Immunotherapy 
in Advanced Stage NSCLC 



 

1. Reck M, et al. N Engl J Med. 2016;375(19):1823-1833. 2. Carbone DP, et al. N Engl J Med. 2017;376(25):2415-2426. 3.Lopes G, et al. J Clin Oncol. 2018;36(suppl): Abstract LBA4. 

4. Langer CJ, et al. Lancet Oncol. 2016;17(11):1497-1508. 5. Gandhi L. et al. N Engl J Med. 2018;378(22):2078-2092. 6. Paz-Ares LG, et al. J Clin Oncol. 2018;36(suppl): Abstract 105. 

7. Jotte RM, et al. J Clin Oncol. 2018;36(suppl): Abstract LBA9000. 8. Socinski MA, et al. N Engl J Med. 2018 Jun 4. [Epub ahead of print]. 9. Hellmann MD, et al. N Engl J Med. 

2018;378(22):2093-2104. 10. Brahmer J, et al. N Engl J Med. 2015;373(2):123-135. 11. Borghaei H, et al. N Engl J Med. 2015;373(17):1627-1639. 12. Herbst RS, et al. Lancet. 

2016;387(10027):1540-1550. 13. Rittmeyer A, et al. Lancet. 2017;389(10066):255-265.  

Atezo, Atezolizumab; Nivo, nivolumab; Pembro, pembrolizumab 

Study Drug 

Biomarker 

Selection 

Line of 

Therapy Control  

Primary 

Endpoint 

HR-Primary 

Endpoint 

FDA 

Approval 

KN0241 Pembro PD-L1 >50% 1st  Plat Chemo PFS 0.50 Yes 

CM0262 Nivo PD-L1 >5% 1st Plat Chemo PFS 1.15 No 

KN0423 Pembro PD-L1 ≥1% 1st Plat Chemo OS  0.81  Not Yet 

KN021G nsq4 (Ph II) Pembro-Chemo None 1st Plat Chemo ORR P = 0.0016 
Yes  

(Accel) 

KN189 nsq5 Pembro-Chemo None 1st Plat Chemo PFS, OS  0.52, 0.49 
Yes  

(Accel) 

KN407 sq6 Pembro-Chemo None 1st Pac- or Nabp-Carbo PFS, OS  0.56, 0.64 Not Yet 

IMpower131 sq7 Atezo-Chemo None 1st Pac- or Nabp-Carbo PFS, OS 0.71, 0.96 Not Yet 

IMpower150 nsq8 Atezo-Chemo-Bev None 1st Pac-Carbo PFS, OS 0.59, 0.78 Not Yet 

CM2279 Nivo-Ipi TMB ≥10 mut/Mb 1st 
Plat Chemo, Nivo 

mono 
PFS, OS 0.58, NA Not Yet 

CM017 sq10 Nivo None 2nd  Docetaxel OS 0.62 Yes 

CM057 nsq11 Nivo None 2nd +  Docetaxel OS 0.75 Yes 

KN01012 Pembro >1% 2nd +  Docetaxel OS & PFS 0.61 Yes 

OAK13 Atezo None 2nd +  Docetaxel OS 0.73 Yes 

Key Clinical Trials of Checkpoint Immunotherapy in Advanced NSCLC 



Phase III Randomized Immunotherapy Trials in Second-Line NSCLC 

CheckMate 017 Squamous NSCLC 

OAK CheckMate 057 Nonsquamous NSCLC 

Endpoints in the TPS≥50% and 

TPS ≥1% population:  

• Primary: PFS and OS 

• Secondary:ORR, DoR, safety 

KEYNOTE 010 

DoR, duration of response; LCSS, Lung Cancer Symptom Scale 
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Checkmate 057 (NSQ)1 

24-month OS = 29% 

24-month OS = 16% 

1. Borghaei H, et al. J Clin Oncol. 2017;34(Suppl): Abstract 9025. 2. Herbst RS, et al. Presented at: 17th WCLC Conference; December 4-7, 2017: Vienna, 

Austria. Abstract OA03.07. 3. Satouchi M, et al. Presented at: 17th WCLC Conference; December 4-7, 2017: Vienna, Austria. Abstract OA17.07. 

Second-Line Anti‒PD-1/PD-L1 vs Docetaxel: 
Consistent Benefit in Long Term OS  

KEYNOTE-010 (≥1% PD-L1)2 

24-month OS = 37.5% 

24-month OS = 30.1% 

24-month OS = 14.5% 

Pembrolizumab 10 mg/kg Q3W   

Pembrolizumab 2 mg/kg Q3W  

Docetaxel 75 mg/m2  

 

OAK3 

Atezolizuamb 

Docetaxel 

24-month OS = 31% 

24-month OS = 21% 

NSQ, nonsquamous; SQ, squamous 

 



Champiat S, et al. OncoImmunology. 2014;3(1):e27817. 

Clinical Selection Factors for  
Immunotherapy Efficacy in NSCLC 

• Smoking status 

• Histology 

• Performance status 

Efficacy By Smoking Status 

N Unstratified HR (95% CI) 

Overall 582 0.75 (0.62, 0.91) 

Gender 

  Male 319 0.73 (0.56, 0.96) 

  Female 263 0.78 (0.58, 1.04) 

Baseline ECOG PS 

  0 179 0.64 (0.44, 0.93) 

  ≥1 402 0.80 (0.63, 1.00) 

Smoking status 

  Current/former smoker 458 0.70 (0.56, 0.86) 

  Never smoked 118 1.02 (0.64, 1.61) 

CheckMate 057: OS in Predefined Subgroups 

Borghaei H, et al. N Engl J Med. 2015;373(17):1627-1639. 



Safety and Efficacy of Immunotherapy  
in Patients >70 Years or PS2 

 

NA, not available 

Popat S, et al. Presented at: ESMO 2017 Congress; September 8-12, 2017: Madrid, Spain. Abstract 1303PD. 

CheckMate-171  
• Single-arm, phase II study of Nivolumab monotherapy in patients with previously treated 

stage IIIB/IV squamous NSCLC  

 

Minimum follow-up was 2.1 months; median follow-up for the overall population, patients aged ≥70 years, and those with ECOG PS 2 was 4.5 months 

(range: 0-14.7), 4.6 months (range: 0-14.1), and 3.5 months (range: 0-14.7), respectively 

 

This trial suggested that while efficacy is good with 
immunotherapy in the elderly, patients with PS2 fare poorly 

All patients 

(N = 809) 

≥ 70 years 

(n = 279) 

ECOG PS 2 

(n = 98) 

Median OS, months (95% CI) 9.9 (8.7, 13.1) 11.2 (7.6, N/A) 5.4 (3.9, 8.3) 

3-month OS rate, % (95% CI) 81 (78, 83) 78 (73, 83) 65 (54, 74) 

6-month OS rate, % (95% CI) 67 (63, 70) 66 (59, 71) 46 (34, 57) 



PD-1/PD-L1 Monotherapy Appears Not Effective 
in EGFR-Mutant NSCLC  

Lee CK, et al. JAMA Oncol. 2018;4(2):210-216. 

Meta-Analysis of Randomized Clinical Trials Comparing OS Benefit of 
Second-Line Immune Checkpoint Inhibitors vs Chemotherapy 



PD-L1 Assay Systems In the Blueprint Project 

Adapted from: Hirsch FR, et al. J Thorac Oncol. 2017;12(2):208-222. 

Assay Primary 

Antibody Clone  28-8 (Dako) 22C3 (Dako) SP142 (Ventana) SP263 (Ventana) 

PD-1/PD-L1 Agent Nivolumab Pembrolizumab Atezolizumab Durvalumab 

Interpretative 

Scoring 

Tumor cell 

membrane 

Tumor cell 

membrane 

-Tumor cell 

membrane  

-Infiltrating immune 

cells 

Tumor cell 

membrane 

Instrument and 

Detection Systems 

Required 

EnVision Flex-  

Autostainer Link 48 

EnVision Flex- 

Autostainer Link 48 

OptiView Detection & 

Amplification- 

Benchmark ULTRA 

OptiView Detection- 

Benchmark ULTRA 

Cut Point 
1st line 

5% 

2nd line 

1%-5% 

1st line 

50% 

2nd line* 

1%; 50% 

2nd line 

1%; 5%, 10% 
NR 

NR, not reached 



PD-L1 Analytical Evaluation Results: Mean Tumor 
Proportion Score (TPS) per Case Based on Three Readers 

• Analytical comparison of % tumor cell 
staining (TPS) by case for each assay 

• Data points represent the mean score 
from three pathologists for each assay 
on each case 

• Superimposed lines/points indicate 
identical TPS values  

• No clinical diagnostic cut-off applied 

• Conclusion:  3 of 4 assays are 
analytically similar for tumor cell 
staining (SP142 is outlier) 
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Adapted from: Hirsch FR, et al. J Thorac Oncol. 2017;12(2):208-222. 



Comparison of PD-L1 Assays  
(Dako 22C3 vs Ventana SP142) in OAK Trial 

OS in PD-L1–High Subgroups OS in PD-L1–Negative Subgroups 

Gadgeel S, et al. Presented at: ESMO 2017 Congress; September 8-12, 2017: Madrid, Spain. Abstract 1296O.  

Each assay identifies cohorts with improved OS, 
both in the PD-L1–high and PD-L1–negative subgroups 

Dx+, TC3 or IC3 (SP142) or TPS ≥50% (22C3); Dx–, not TC3 or IC3 (SP142) or TPS <50% (22C3) 



CheckMate 026 TMB Analysis: Nivolumab in First-Line NSCLC  
PFS By Tumor Mutation Burden Subgroup 

Nivolumab 

Chemotherapy 

47 30 26 21 16 12 4 1 

60 42 22 15 9 7 4 1 

111 54 30 15 9 7 2 1 1 

94 65 37 23 15 12 5 0 0 

Nivolumab 

n = 47 n = 60 

9.7 

(5.1, NR) 

5.8 

(4.2, 8.5) 

Chemotherapy 

Median PFS, months 

(95% CI) 

High TMB 

P
F

S
 (

%
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n = 111 n = 94 

4.1 

(2.8, 5.4) 

6.9 

(5.5, 8.6) 

HR = 1.82 (95% CI: 1.30, 2.55) 

Nivolumab Chemotherapy 

(95% CI) 

Median PFS, months 

Low/Medium TMB 

HR = 0.62 (95% CI: 0.38, 1.00) 

Carbone DP, et al. N Engl J Med. 2017;376(25):2415-2426. 



CheckMate 026: PFS By Tumor Mutation Burden  
and PD-L1 Expression  

32 24 13 12 7 5 2 1 

28 18 9 3 2 2 2 0 

53 35 23 13 10 8 3 0 

41 30 14 10 5 4 2 0 

No. at Risk 

High TMB, PD-L1 ≥50% 

High TMB, PD-L1 1–49% 

Low/medium TMB, PD-L1 1–49% 

Low/medium TMB, PD-L1 ≥50% 

16 13 10 8 8 6 2 0 0 

31 17 16 13 8 6 2 1 0 

70 33 18 9 7 5 1 1 1 

41 21 12 6 2 2 1 0 0 
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High TMB,  
PD-L1 1–49% 

Low/medium TMB,  
PD-L1 1–49% 

Low/medium TMB,  
PD-L1 ≥50% 

Low/medium TMB,  
PD-L1 ≥50% 

High TMB,  
PD-L1 1–49% 

Low/medium 
TMB,  

PD-L1 1–49% 

High TMB,  
PD-L1 ≥50% 

Nivolumab Arm Chemotherapy Arm 

Peters S, et al. Presented at: AACR Annual Meeting; Washington, DC, United States: April 1-5, 2017. Abstract CT082. 



CheckMate 227: Nivolumab + Chemotherapy and Nivolumab + 
Ipilimumab in Patients with PD-L1 Expression < 1% by TMB  

Borghaei H, et al. J Clin Oncol. 2018;36(suppl): Abstract 9001  

Patients with low TMB (< 10 mut/Mb) and PD-L1 expression <1% 

did not appear to benefit from nivolumab in combination with 

either chemotherapy or ipilimumab. 



Tumor Mutational Burden in Blood (bTMB) and Atezolizumab Efficacy in             
Second-Line + NSCLC (POPLAR & OAK Trials) 

Gandara DR, et al. Presented at: ESMO 2017 Congress; September 8-12, 2017: 

Madrid, Spain. Abstract 1295O.  

OAK Study 

Currently, prospective evaluation of bTMB is 

ongoing in the randomized phase III BFAST study 



Potential Response Patterns to Immunotherapy 

Thresholds for response 

or PD (RECIST) 

 

Graphs for illustrative 

purposes showing 

responses to ipilimumab 

in advanced melanoma 
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Response in baseline lesions:  
Typically seen with chemotherapy, but also IO therapies. 

Captured by existing RECIST and WHO criteria 

SD: Slow, steady decline in tumor volume seen 
with chemotherapy, targeted, and IO therapies.  
Captured by existing RECIST and WHO criteria 

Response after initial increase in tumor volume. 
Novel and specific to IO therapy  

(RECIST or WHO criteria may not be appropriate to assess) 

Reduction in tumor burden after appearance of new lesions. 
Novel and specific to IO therapy  

(RECIST or WHO criteria may not be appropriate to assess) 
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Figures adapted from: Wolchok JD, et al. Clin Cancer Res. 2009;15(23):7412-7420. Hoos A, et al. Ann Oncol. 2012;23(suppl 8):viii47–viii52. 

Pseudoprogression is rare in NSCLC 

Gandara DR, et al. Presented at: ESMO 2017 Congress; September 8-12, 2017: Madrid, Spain. Abstract MS 05.05. 

IO, immuno-oncology; PD, progressive disease; RECIST, Response Evaluation Criteria in Solid Tumors; WHO, World Health Organization 



OAK: Atezolizumab Treatment Beyond Progression (TBP) 

12.7 months  
(9.3, 14.9) 

8.8 months  
(6.0, 12.1) 

2.2 months  
(1.9, 3.4) 

 mOS  
 95% CI  

18-month OS 

37% 

20% 

9% 

Gandara D, et al. Presented at: 18th World Conference on Lung Cancer; 
October 15-18, 2017: Yokohama, Japan. Abstract MS 05.05. 

• These data suggest that continuing immunotherapy 
beyond progression can result in survival benefit in 
patients who continue to demonstrate clinical benefit 
from immunotherapy after RECIST progression 

• This observation requires prospective validation  



Hyperprogression in NSCLC 
• Retrospective analysis, 333 evaluable patients 

• Hyperprogressive disease (HPD): Defined as progressive disease (PD) at first CT scan evaluation 

during IO therapy and a ≥2-fold increase in the tumor growth rate (TGR) during IO compared to 

TGR pre-IO 

• In advanced NSCLC, HPD was found in ~ 14% of patients receiving immunotherapy 

• HPD correlated with high number of metastatic sites and was predictor of poor survival 

Ferrara R, et al. Presented at: 18th World Conference on Lung Cancer; October 15-18, 2017: Yokohama, Japan. Abstract MA 10.11. 

CT, computed tomography; PR, partial response 



Immune-Related Adverse Events 
Immune checkpoint blockade can 

result in inflammation of any organ1 

1. Postow MA, et al. N Engl J Med. 2018;378(2):158-168. 2. Herbst RS, et al. Ann Oncol. 2016;27(Suppl 6): Abstract LBA48. 3. Herbst RS, et al. Lancet. 

2016;387(10027):1540-1550. 

  

 Early recognition and management is essential  

 Educate patients and all healthcare team 

KEYNOTE 0102,3 



Moving Immunotherapy Into First-line Setting Impacts 
Selection of Second-Line Therapy and Beyond 
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Adapted from: Doroshow DB and Herbst RS. JAMA Oncol. 2018;4(4):569-570. Gandara DR, et al. Clin Lung Cancer. 2017;18(1):1-4. 
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PD-L1 ≥50% 

• Histology 

• Molecular testing 

• PD-L1 testing             

ASCO, American Society of Clinical Oncology 



Pembrolizumab: Standard First-Line Therapy for NSCLC 
With no Driver Mutations and PD-L1 Expression ≥50% 

• PFS: 10.3 vs 6.0 months (HR 0.5; P<.001)1 

• RR: 45.5% vs 29.8% (P = .0031)2 

• TRAEs 3-5:  31.2% vs 53.3%2 

• Improvement in PRO scores (changes to 
baseline, time to deterioration)3 

1. Reck M, et al. N Engl J Med. 2016;375(19):1823-1833. 2. Brahmer JR, et al. J Thorac Oncol. 2017;12(11 Suppl 2): Abstract OA17.06. 3. Brahmer J, et al. 

Lancet Oncol. 2017;18(12):1600-1609. 

  

Updated OS 

(Median Follow-Up 25.5 Months)2 

Phase III KEYNOTE-024 

(Nonsquamous and Squamous)1  

• 30% of patients PD-L1 TPS ≥50%  

PRO, patient-reported outcomes; TRAE, treatment-related adverse event 



Pembrolizumab vs Platinum-Based Chemo in  
First-Line Advanced NSCLC TPS ≥1% 

Lopes G, et al. J Clin Oncol. 2018;36(suppl): Abstract LBA4. 

• No significant PFS benefit (5.4 mo 
vs 6.5 mo; HR = 1.07) 

• Longer duration of response with 
pembro (20.2 mo vs 8.3 mo) 

Phase III KEYNOTE-042 
Key Eligibility Criteria 

• Untreated locally advanced or 
metastatic NSCLC of any histology 

• PD-L1 TPS ≥1% 

• No sensitizing EGFR or ALK alterations 

• ECOG PS 0 or 1 

• No untreated or unstable 
CNS metastases 

• No history of pneumonitis that 
required systemic corticosteroids 

Randomize 

1:1 

Stratification Factors 

• Region (East Asia vs Rest of World) 

• ECOG PS (0 vs 1) 

• Histology (squamous vs nonsquamous) 

• PD-L1 TPS (≥50% vs 1% to 49%) 

Pembrolizumab 

200 mg q 3 w 

for up to 35 cycles 

Carboplatin AUC 5 or 6 q 3 w + 
Paclitaxel 200 mg/m2 q 3 w 

OR 

Carboplatin AUC 5 or 6 q 3 w + 
Pemetrexed 500 mg/m2 q 3 w 

for up to 6 cycles 

N = 637 

N = 637 

Endpoints 

• Primary: OS in PD-L1 TPS ≥50%, ≥20%, and ≥1% 

• Secondary: PFS and ORR in TPS ≥50%, ≥20%, 

and ≥1%; safety in TPS ≥1% 

OS: TPS ≥50% OS: TPS ≥1% 
OS: TPS ≥1%-49% 
(Exploratory Analysis)* 

*No alpha allocated to this comparison 

AUC, area under the curve 



KEYNOTE-189: Confirmatory Phase III Trial 

OS 

PFS Subgroup Analyses 

OS: Positive across 

all subgroups 

PFS: Positive across 

all subgroups except 

for PD-L1 TPS ≤1% 

Gandhi L, et al. Presented at: AACR Annual Meeting; Chicago, IL, United States: April 14-18, 2018. Abstract CT075. Gandhi L. et al. N Engl J Med. 2018;378(22):2078-2092. 

P<.00001 

P<.00001 

P<.00001 

Stratification Factors 

• PD-L1 expression (TPS <1% 
vs ≥1%) 

• Platinum (cisplatin vs carboplatin) 

• Smoking history (never vs 
former/current) 

Pembrolizumab 200 mg + 
Pemetrexed 500 mg/m2 + 

Carboplatin AUC 5 OR 
Cisplatin 75 mg/m2 
q 3 w for 4 cycles 

Pembrolizumab 200 mg 

q 3 w for up to 35 

cycles 

PD 

R 

(2:1) 

N = 410 

Pembrolizumab 
200 mg q 3 w 

for up to 31 cycles 
+ 

Pemetrexed 500 mg/m2 

q 3 w  

N = 206 

Placebo (normal saline) + 
Pemetrexed 500 mg/m2 

+ Carboplatin AUC 5 OR 
Cisplatin 75 mg/m2 
q 3 w for 4 cycles 

Placebo (normal saline) 
for up to 31 cycles 

+ 
 Pemetrexed 500 mg/m2 

q 3 w  

Key Eligibility Criteria 

• Untreated stage IV 
nonsquamous NSCLC 

• No sensitizing EGFR or 
ALK alteration 

• ECOG PS 0 or 1 

• Provision of a sample for 
PD-L1 assessment 

• No symptomatic 
brain metastases 

• No pneumonitis requiring 
systemic steroids 



KEYNOTE-407: Carboplatin-Paclitaxel/nab-Paclitaxel With or 
Without Pembrolizumab for Metastatic Squamous NSCLC  

Paz-Ares LG, et al. J Clin Oncol. 2018;36(suppl): Abstract 105. 

• PFS and OS benefit was observed 

irrespective of PD-L1 status 

• ORR: 57.9% vs 38.4% (P = .0004)  

• Similar AE frequency and severity 

Stratification Factors 

• PD-L1 expression (TPS <1% 
vs ≥1%) 

• Choice of taxane (paclitaxel 
vs nab-Paclitaxel) 

• Geographic region (east Asia 
vs rest of world) 

Pembrolizumab 200 mg q 3 w + 
Carboplatin AUC 6 q 3 w + 

Paclitaxel 200 mg/m2 q 3 w OR 
nab-Paclitaxel 100 mg/m2 q 1 w 

for 4 cycles (each 3 weeks) 

Optional Crossover 

Pembrolizumab 

200 mg q 3 w 

for up to 35 cycles 

Endpoints 

• Primary: PFS (RECIST v1.1, 
BICR) and OS 

• Secondary: ORR and DOR 
(RECIST v1.1, BICR), and safety PD 

R 

(1:1) 

Pembrolizumab 
200 mg q 3 w 

for up to 31 cycles 

Placebo (normal saline) q 3 w + 
Carboplatin AUC 6 q 3 w + 

Paclitaxel 200 mg/m2 q 3 w OR 
nab-Paclitaxel 100 mg/m2 q 1 w 

for 4 cycles (each 3 weeks) 

Placebo (normal saline) 
q 3 w 

for up to 31 cycles 
 

Key Eligibility Criteria 

• Untreated stage IV 
NSCLC with squamous 
history  

• ECOG PS 0 or 1 

• Provision of a sample for 
PD-L1 assessment 

• No symptomatic 
brain metastases 

• No pneumonitis requiring 
systemic steroids 

AE, adverse event; IA2, Second interim analysis 



 Atezolizumab: 1200 mg IV q 3 w;  Carboplatin: AUC 6 IV q 3 w;  Paclitaxel: 200 mg/m2 IV q 3 w; nab-paclitaxel: 100 mg/m2 IV q 3 w 

Phase III IMpower 131 Trial: Squamous NSCLC  

Jotte RM, et al. J Clin Oncol. 2018;36(suppl): Abstract LBA9000. 

PFS OS 



 Combined Inhibition of Tumor Angiogenesis and            
the Immune Checkpoint PD-1 

Manegold C, et al. J Thorac Oncol.2017;12(2):194-207. 

• Antiangiogenic agents 
can stimulate the 
immune system 

• Immunotherapies can 
also be antiangiogenic 

• Synergistic combination 
of antiangiogenic agent 
+ immunotherapy 

 

Control 

Nintedanib 50 mg/kg 



Preliminary OS 

PFS (ITT-WT Population) 

Socinski MA, et al. J Clin Oncol. 2018;36(suppl): Abstract 9002. Socinski MA, et al. N Engl J Med. 2018 Jun 4. [Epub ahead of print]. 

Phase III Impower 150 Trial: Atezolizumab in Combination With 
Carboplatin/Paclitaxel + Bevacizumab in First-Line NSCLC 

WT, wildtype 



IMpower150: OS Benefit Regardles of PD-L1 Expression, 
Liver Metastases and EGFR/ALK Alterations 

atezo, atezolizumab; bev, bevacizumab; CP, carboplatin+paclitaxel  

Socinski MA, et al. J Clin Oncol. 2018;36(suppl): Abstract 9002. Socinski MA, et al. N Engl J Med. 2018 Jun 4. [Epub ahead of print]. 

OS in Key Subgroups: Arm B (atezo+bev+CP) vs Arm A (bev+CP) 



• The safety profile of Ramucirumab + 
Pembrolizumab is consistent with 
monotherapy treatment for each 
drug with no additional toxicities 

• Phase II efficacy studies of this 
combination are under development 

 

Phase Ia/b Trial of Ramucirumab + Pembrolizumab: 
NSCLC Cohort Update 

Herbst R, et al. J Clin Oncol. 2018;36(suppl): Abstract 3059.  

PFS OS 

Median follow-up = 20.1 months 



Immunotherapy Combinations: Anti–PD-1 and Anti–CTLA-4 
Nivolumab + Ipilimumab in First-Line NSCLC With High TMB (≥10 mut/Mb) 

• Retrosective testing from CheckMate 026, 012, and 486 
informed selection of the TMB cutoff (≥10 mut/Mb) using 
FoundationOne CDx™ 

• ORR increased in patients with higher TMB, and 
plateaued at TMB ≥10 mut/Mb 

• PFS benefit was independent of PD-L1 
and histology 

• Early analysis of OS is encouraging 

• ORR 45.3% vs 26.9% 

Hellmann MD, et al. Presented at: AACR Annual Meeting; Chicago, IL, United States: April 14-18, 2018. Abstract CT077. Hellmann MD, et al. N Engl J Med. 

2018;378(22):2093-2104. 

Co-Primary Endpoint: PFS With Nivolumab + Ipilimumab vs 

Chemotherapy in Patients With High TMB (≥10 mut/Mb)a 
CheckMate 227 Part 1 Study Design 
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Adapted from: Doroshow DB and Herbst RS. JAMA Oncol. 2018;4(4):569-570. Gandara DR, et al. Clin Lung Cancer. 2017;18(1):1-4. 
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• Histology 

• Molecular testing 
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ASCO, American Society of Clinical Oncology 
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Interactive Case-Based Discussion:  
How I Treat  



Case 1: Squamous NSCLC 
•  69-year-old man, former smoker presents with 

worsening cough and shortness of breath 

– CT chest: Bilateral pulmonary nodules, 
right pleural effusion and 
mediastinal lymphadenopathy  

– MRI brain: No metastases 

– Bronchoscopy with EBUS biopsy of subcarinal 
node is positive for squamous lung cancer 

– ECOG PS1 

– PD-L1 IHC by DAKO 22C3 antibody: TPS 1% 

– Past medical history: Skin psoriasis/arthritis, 
prior infliximab; now in remission  

• After 2 cycles of carboplatin/gemcitabine, CT scan 
showed progressive disease including new 
pulmonary nodules 

Image courtesy of Riess J, MD 



What second-line treatment would you recommend for this patient with 
progressive squamous cell NSCLC during first-line chemotherapy and 
with a history of psoriatic arthritis? 

A. Immunotherapy (either Nivolumab, 
Pembrolizumab, or Atezolizumab) 

B. Docetaxel 

C. Docetaxel + Ramucirumab 

D. Afatinib 

69 y/o man, squamous cell NSCLC, TPS 1%, progressive disease after 2 cycles Carbo/Gemcitabine, psoriatic arthritis 



Patient received docetaxel/ramucirumab, had initial response but after 
4 months, progressed in the liver and bone. His PS is now 1-2 and he 
wants further treatment. What would you recommend now?  

A. Immunotherapy (either Nivolumab, 
Pembrolizumab, or Atezolizumab) 

B. Single agent chemotherapy  

C. Afatinib 

D. Supportive care 

69 y/o man, squamous cell NSCLC, TPS 1%, progressive disease after 2 cycles Carbo/Gemcitabine, psoriatic arthritis 



• 72-year-old woman with 50 pack-year smoking 
history presents with cough and fatigue 

̶ Biopsy shows NSCLC-adenocarcinoma right 
upper lobe (RUL) hilar mass  

̶ Stage IV with metastases to bone, liver, and 
lymph nodes. MRI of brain negative 

̶ No other significant medical comorbidities 

̶ ECOG PS 1 

̶ EGFR-mutation testing by PCR, ALK FISH, 
and ROS1 FISH testing: All negative  

– PD-L1 testing by IHC DAKO 22C3 
antibody: 20% 

• After 4 cycles of carboplatin and pemetrexed, a 
PET CT scan shows progression 

 

Case 2: Lung Adenocarcinoma 

FISH, fluorescence in situ hybridization; IHC, immunohistochemistry; MRI, magnetic resonance imaging; PCR, polymerase chain reaction; PET, positive emission tomography 

Image courtesy of Riess J, MD 



• She is started on 
Pembrolizumab with 
a near complete 
response after 
3 cycles 

Case 2 (Cont’d) 

Images courtesy of Riess J, MD 



• Four months later, after near complete 
response on Pembrolizumab, the 
patient develops dyspnea on exertion 
& hypoxemia requiring hospitalization 

• Chest CT shows pneumonitis, grade 3 

• Pembrolizumab was stopped and she 
is treated with Prednisone 1 mg/kg 

• Symptoms improve and she is tapered 
off steroids over 6 weeks 

• Repeat scan shows progression of 
cancer in bone and lung. Pneumonitis 
remains clinically resolved 

• ECOG PS is 1 

Case 2 (Cont’d) 

Images courtesy of Riess J, MD 



What would be your recommendation for next line of treatment for 
this patient with adenocarcinoma? 

A. Rechallenge with Pembrolizumab 
since patient had response and 
pneumonitis resolved 

B. PD-L1 antibody (Atezolizumab) 

C. Docetaxel 

D. Docetaxel + Ramucirumab 

72 y/o, stage IV adenocarcinoma, no actionable driver mutations, TPS 20%, PD after 1st-line Carbo/Pemetrexed 4 

cycles; developed pneumonitis on second-line Pembrolizumab, PD while 6 weeks off therapy due to pneumonitis 



• 36-year-old woman, never smoker, presented with cough and 
shortness of breath  

• CT chest showed large right pleural effusion. Thoracentesis 
was performed and cytology confirmed lung adenocarcinoma 
TTF1+, CK7+, CK20-  

•  Pleur-X catheter placed with good symptomatic relief  

• PET CT showed extensive tumor burden; MRI brain without 
intracranial metastatic disease 

• ECOG PS 1 

• EGFR-mutation testing: EGFR exon 19 deletion 

• PD-L1 (DAKO 22C3) expression is 10% 

 

Case 3: EGFR-Mutant Advanced NSCLC 

Images courtesy of Riess J, MD 



Case 3 (Cont’d) 

• The patient was treated with first line Osimertinib in FLAURA 
trial with excellent response 

• 24 months later she develops worsened fatigue and dyspnea 
on exertion. Imaging shows progressive disease. PS is 1 

 

 



What would you recommend next for this patient with 
Osimertinib-resistant NSCLC? 

A. Platinum-based doublet 
± Bevacizumab 

B. Immunotherapy (either 
Nivolumab, Pembrolizumab, 
or Atezolizumab) 

C. Carboplatin/Pemetrexed + 
Pembrolizumab 

D. Docetaxel + Ramucirumab 

E. Rebiopsy for additonal 
molecular profiling 

36 y/o, EGFR-mutant, TPS 10%, progression after 2 years of Osimeritnib first-line 



Rebiopsy was performed, but no actionable driver mutation was found. 
Patient received Carboplatin + Pemetrexed, followed by maintenance 
Pemetrexed with initial response, followed by progressive disease after 
6 months. What would you recommend as a third-line therapy? PS is 1. 

A. Immunotherapy (Pembrolizumab, 
Nivolumab, or Atezolizumab) 

B. Docetaxel + Ramucirumab 

C. Gemcitabine/Vinorelbine 

D. Taxane monotherapy 

36 y/o, EGFR-mutant, TPS 10%, progression after 2 years of Osimeritnib first-line 



Quiz Questions Revisited  



Second-line therapy with a PD-1/PD-L1 inhibitor is NOT recommended 
for a patient with which of the following characteristics? 

A. Age ≥75 years 

B. PD-L1 ≤1% 

C. Heavy smoking history 

D. Brain metastases 

E. EGFR mutation 

REVOTE 



Which patients in particular benefited from Ramucirumab in the 
REVEL study? 

A. Patients with ECOG 
performance status 2 

B. Patients with squamous 
cell histology 

C. Patients with shorter time to 
progression after first-line 
platinum-based therapy 

D. Unsure 

REVOTE 



Based on current recommendations, what would be the most appropriate 
second-line therapy for a 49-y/o patient with PD-L1 positive (TPS 55%) 
metastatic squamous NSCLC who is symptomatic and progressed while 
receiving first-line Pembrolizumab? 

A. Switch to different immune 
checkpoint inhibitor  

B. Continuation of Pembrolizumab 
beyond progression 

C. Platinum-based chemotherapy  

D. Addition of platinum/based 
chemotherapy to Pembrolizumab 

E. Docetaxel ± Ramucirumab 

REVOTE 



What would you recommend for a patient with nonsquamous NSCLC and 
low PD-L1 expression who progressed 4 months after completing first-line 
treatment with Carbo/Pemetrexed/Pembrolizumab, while receiving 
Pembrolizumab/Pemetrexed maintenance? 

A. Switch to different immune 
checkpoint inhibitor 
and chemotherapy 

B. Rechallenge platinum-based 
chemotherapy ± Bevacizumab 

C. Contiue Pembrolizumab and 
switch chemotherapy 

D. Docetaxel + Ramucirumab 

E. Docetaxel 

REVOTE 



prIME Points™ 
• Immunotherapy is taking central stage in the management of advanced NSCLC 

• Predictive biomarkers such as PD-L1 and TMB can identify patients who derive 
the greatest benefit from checkpoint immunotherapy 

• Pembrolizumab (PD-L1 ≥1%), Nivolumab, and Atezolizumab are standard 
second-line therapies after progression on platinum-based therapy 

• Patients with NSCLC and driver mutations might not benefit from monotherapy with 
anti–PD-1/PD-L1 

• Moving immunotherapy ± chemotherapy to the first-line impacts next-line 
treatment sequencing 

̶ Docetaxel-ramucirumab and single agent chemotherapy will continue to play an 

important role in second-line therapy and beyond  

• Whether IO-IO combinations will supplant IO monotherapy or IO-chemotherapy 
remains to be determined 


