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Lung Cancer Remains Major Global 
Health Burden

 Lung cancer is one of the most common cancers and the leading cause 
of cancer deaths worldwide

 New cases: US 234.030 in 2018             Global 1.8M in 2012

 Deaths: US 154.050 in 2018             Global  1.7M in 2015

 5-year US survival rates

 Overall: 18.6%

 Metastatic: 4.7%

 NSCLC is 80% to 85% of lung cancers



Biopsy: Establish Diagnosis, Determine 
Histologic Subtype, Biomarker Testing

 Histologic subtyping

 Squamous or nonsquamous?

 For molecular testing: 

 Primary tumors and metastatic 
lesions equally suitable

 Bone biopsy suboptimal due to 
decalcification and degradation 
of DNA

 Liquid biopsies (cell-free DNA in 
plasma) when tissue not 
available

 Determination of EGFR and 
BRAF V600E mutations, ALK
and ROS1 rearrangements 
indicated in all 
nonsquamous cancers

 For squamous NSCLC, consider 
molecular testing in young, never, or 
light smokers or if biopsy specimen is 
small or has mixed histology

 Determination of PD-L1 
expression indicated in all 
NSCLC



Recent Developments With 
Immunotherapy for Patients 
With Advanced NSCLC
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5-Year Estimates of OSa

CA209-003 5-Year Update: Phase 1 Nivolumab in 

Advanced NSCLC
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aThere were 3 deaths between 3 and 5 years, all due to disease progression; 1 surviving patient was censored for OS prior to 5 years (OS: 58.2+ months) 
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 Cytotoxic agents enhance antigen presentation 

and immunogenic cell death[1]

 Chemotherapy disrupts immune evasion 

mechanisms in the tumor microenvironment[2,3]

 Dose, schedule, and drug dependent[4,5]

Why Combine Chemotherapy With 
Immunotherapy?

1. Zitvogel L, et al. Immunity. 2013;39:74-88. 2. Mouw KW, et al. Cancer Discov. 2017;7:675-693. 
3. Fukumura D, et al. Nat Rev Clin Oncol. 2018;15:325-340. 4. Emens LA, et al. Curr Opin Mol Ther. 2001;3:77-84.
5. Chen G, Emens LA. Cancer Immunol Immunother. 2013;62:203-216.







Reck M, et al. IMpower150 PFS analysis.15

a Patients with a sensitising EGFR mutation or ALK translocation must have disease progression or intolerance of treatment 

with one or more approved targeted therapies. b Atezolizumab: 1200 mg IV q3w. c Carboplatin: AUC 6 IV q3w. 
d Paclitaxel: 200 mg/m2 IV q3w. e Bevacizumab: 15 mg/kg IV q3w.

IMpower150 study design
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Stage IV or 

recurrent metastatic 

non-squamous NSCLC

Chemotherapy-naivea

Tumour tissue available 

for biomarker testing

Any PD-L1 IHC status

Stratification factors:

• Sex

• PD-L1 IHC expression

• Liver metastases 

N = 1202

R

1:1:1

Arm B

Atezolizumabb + 

Carboplatinc + 

Paclitaxeld

+ Bevacizumabe

4 or 6 cycles

Atezolizumab
b

+ 

Bevacizumab
e

Maintenance therapy

(no crossover permitted)

Treated with 

atezolizumab 

until PD by 

RECIST v1.1 

or loss of 

clinical benefit

AND/OR

Treated with 

bevacizumab 

until PD by 

RECIST v1.1

The principal question is to assess whether the addition of atezolizumab to Arm C provides clinical benefit 



Reck M, et al. IMpower150 PFS analysis.

INV-assessed PFS in ITT-WT (Arm B vs Arm C)
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INV, investigator.

Data cutoff: September 15, 2017

6.8 mo
(95% CI: 6.0, 7.1) 

8.3 mo
(95% CI: 7.7, 9.8) 

HR, 0.617 (95% CI: 0.517, 0.737)

P < 0.0001
Minimum follow-up: 9.5 mo

Median follow-up: ~15 mo

Arm B: atezo + bev + CP

Arm C: bev + CP



Reck M, et al. IMpower150 PFS analysis.

Preliminary OS in ITT-WT (Arm B vs Arm C)
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 Promising preliminary OS benefit for Arm B vs Arm C was observed; next OS interim 

anticipated in 1H 2018

Data cutoff: September 15, 2017

HR, 0.775 (95% CI: 0.619, 0.970)

P = 0.0262
Minimum follow-up: 9.5 mo

14.4 mo

(95% CI: 12.8, 17.1) 

19.2 mo

(95% CI: 16.8, 26.1) 

Arm B: atezo + bev + CP

Arm C: bev + CP

22.5% reduction in the

risk of death with the 

atezolizumab





NCT02259621: Nivolumab With or Without Ipilimumab . 

A phase 2 trial to evaluate nivolumab alone or nivolumab plus 

ipilimumab as neoadjuvant therapy for early stage, resectable

NSCLC

Start Date: September 2014
Estimated Completion Date: January 2023
Cancer Center

Primary Endpoint: Safety

Secondary Endpoints: Feasibility, 

pathologic response, radiographic 

response

Surgery 
(between 
Day 0 and 

+10) followed 
by SOC post-

operative 
treatment

N=30
Nivolumab

3 doses on Days -42, -
28, and -14 prior to 

surgery*

+ Ipilimumab
1 dose on Day -42 prior 

to surgery*

Nivolumab 3 mg/kg
Days -28, and -14 
prior to surgery*

Key Inclusion Criteria
 High-risk NSCLC (SQ or NSQ) with 

resection option for potential 
cure; may include stages IB (≥4 
cm), II, and IIIA

 No N3 nodal involvement

 Adequate lung function to 
permit resection

 ECOG PS 0–1

 No known/suspected 
autoimmune disease

 No systemic corticosteroids

 No brain metastases

Chaft JE et al. ASCO 2017- AACR 2018

https://clinicaltrials.gov/ct2/show/NCT02259621
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Chest-CT of a 62-year-old male smoker
with stage IIB squamous lung cancer before and 
after the administration of nivolumab
35% shrinkage with associated tumor cavitation 

100% pathological regression of the primary tumor 
but had residual lymph-node metastases 
in the resection specimen

Chest-CT of a 78-year-old female 
former smoker with stage IIIA lung 
adeno-ca

in the post-treatment specimen
there was 90% tumor regression.





16.8 m

5.6 m



PACIFIC: Overall Survival – in the ITT 

Populationa,b

23

ITT = intent to treat; ; mo = months; NR = not reached; OS = overall survival
aMedian duration of follow-up for OS was 25.2 months (range 0.2-43.1).
bData cutoff for the first planned OS interim analysis occurred after 299 events 

(61% of the target 491 events). 

1.Antonia SJ, et al. Article and supplementary appendix online ahead of print. 

N Eng J Med. 2018. 
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Durvalumab 183/476 NR 

(34.7–NR)

83.1 

(79.4–86.2)

66.3 

(61.7–70.4)

Placebo 116/237 28.7 

(22.9–NR)

75.3 

(69.2–80.4)

55.6 

(48.9–61.8)
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Time from Randomization (months)

No. at Risk

Durvalumab 476 464 431 415 385 364 343 319 274 210 115 57 23 2 0 0

Placebo 237 220 198 178 170 155 141 130 117 78 42 21 9 3 1 0

Durvalumab

Placebo

Stratified hazard ratio for death, 0.68 (99.73% CI, 0.47–0.997)

Two-sided P=0.0025





Pneumonitis With Anti–PD-1/PD-L1 
Therapy



 New therapeutic options for patients with advanced NSCLC

 1st L

 Pembrolizumab in patients with PD-L1 ≥ 50% 

 Pembrolizumab + Platinum-based CMT (PD-L1 ≥1%)

 Atezolizumab +Platinum-based CMT + bevacizumab

 Targeted therapies (patients with EGFR mutation or ALK rearrangement)

NSCLC landscape





Reck M, et al. IMpower150 PFS analysis.28
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