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Early studies suggested superiority of immunotherapy 
versus standard of care in pretreated NSCLC

CA209-003: phase 1 follow-up study, up to 5 prior lines of therapy, 

stage IIIB/IV NSCLC cohort

Pts at Risk

Group Died/Treated Median OS, mo (95% CI) 1-year 2-year 3-year
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OS rate, % (95% CI)

CA209063
Overall	Survival	(OS):	All	Treated	Patientsa

♦ Median	follow-up	for	survival:	8	months	(range,	0–17	months)

117 93 68 51 28 05Nivolumab	
3mg/kg

Number	of	Patients	at	Risk	

1-year	OS	=	41%
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Median	OS,	months	(95%	CI)																						 8.2	(6,	11)

1-year	OS	rate,	%	(95%	CI) 41	(32,	50)

Number	of	events 72/117

Data	presented	at	the	2014 Chicago Multidisciplinary Symposium on Thoracic Oncology

Nivolumab in all comers Nivolumab in squamous
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 54% receiving ≥3 prior therapies
 57% non-squamous histology 

• ≥2 prior systemic therapies



Early studies suggested superiority of immunotherapy 
versus standard of care in pretreated NSCLC

Pembrolizumab Atezolizumab
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Activity of second line therapy was low in NSCLC
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5-Year Estimates of OSa

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

Median OS (95% CI), 

mo

Overall (N = 129) 9.9 (7.8, 12.4)
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YearsNo. at Risk

O
S
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1 y OS, 42%

2 y OS, 24%

3 y OS, 18% 5 y OS, 16%

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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5-Year Estimates of OS by Histology
CA209-003 5-Year Update: Phase 1 Nivolumab in Advanced NSCLC

Non-squamous (n = 74)
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PD-L1 ≥1% (n = 38)
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5-Year Estimates of OS by PD-L1 Statusa

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

PD-L1 <1% (n = 30)
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aPD-L1 status was not evaluable in 61 (47%) of 129 patients; the estimated 5-y OS rate in patients with unknown PD-L1 status was 10%
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Outcomes of 5-Year Survivors (n = 16)
CA209-003 5-Year Update: Phase 1 Nivolumab in Advanced NSCLC

• 12 (75%) patients had a PR (including both early and late responses), 2 (12%) had SD, and 2 (12%) had PD as BOR

• One patient had a non-conventional response <2 months after initial progression

Time since treatment initiation (months)
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OS off nivolumab

Time on 

nivolumab

Alive as of database lock

PR

Adverse event leading 

to discontinuation

PD

Non-conventional 

response

Completed maximum 

cycles of treatment per 

protocol

220 12 24 36 48 60 72 84 96
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Summary of phase III studies of immunotherapy in previously treated patients

*850 in primary population
NR = not reached

1. Borghaei, et al. ASCO 2016 
2. Herbst, et al. Lancet 2015; 3. Barlesi, et al. ESMO 2016

CheckMate 0171

Nivolumab

vs docetaxel

CheckMate 0571

Nivolumab

vs docetaxel

KEYNOTE-0102

Pembrolizumab (2mg/kg or 

10mg/kg) vs docetaxel

OAK3

Atezolizumab 

vs docetaxel

Phase of study III III II/III III

PD-L1 selected No No Yes (TPS* ≥1%) No

Study size, n
272 

(135 vs 137)

582 

(292 vs 290)

1,033 

(344 vs 346 vs 343)

1,225

(425 vs 425)*

Histology Squamous Non-squamous All-comers All-comers

Line of therapy, %

2L

3L

>3L

Other/unknown

100

0

0

0

88

11

<1

0

69

20

9

<1

75

25

0

0

Subsequent CIT 

(immunotherapy arm vs 

chemo arm), %

<1 vs 2 1 vs 2 0.6 vs 1.7 vs 13.1 4.5 vs 17.2

Crossover from chemo arm 

to study immunotherapy, %
4 6 Not permitted Not permitted

Median OS, months

HR vs docetaxel (p value)

9.2 vs 6.0

0.62 (p=0.0004)

12.2 vs 9.5

0.75 (p<0.001)

10.4 vs 12.7 vs 8.5

2mg/kg: 0.71 (p=0.0008)

10mg/kg: 0.61 (p<0.0001)

13.8 vs 9.6

0.73 (p=0.0003)
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CheckMate 017 (NCT01642004) - Study Design

• One pre-planned interim analysis for OS

• At time of DBL (December 15, 2014), 199 deaths were reported (86% of deaths required for final analysis)

• The boundary for declaring superiority for OS at the pre-planned interim analysis was P <0.03

Patients stratified by region 
and prior paclitaxel use

Nivolumab
3 mg/kg IV Q2W

until PD or 
unacceptable toxicity

n = 135

Docetaxel
75 mg/m2 IV Q3W 

until PD or 
unacceptable toxicity

n = 137
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• Primary Endpoint: 

– OS

• Additional Endpoints: 

̶ Investigator-assessed ORR

̶ Investigator-assessed PFS

̶ Correlation between PD-L1 
expression and efficacy

̶ Safety

̶ Quality of life (LCSS)

• Stage IIIb/IV SQ NSCLC

• 1 prior platinum doublet-based 
chemotherapy

• ECOG PS 0–1

• Pre-treatment (archival or fresh) 
tumor samples required for PD-L1 
analysis 

N = 272

LCSS = Lung cancer symptom scale

Brahmer J, et al. NEJM 2015
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Overall Survival

Symbols represent censored observations

Nivolumab

Docetaxel

135 113 86 69 52 31 15 7 0

137 103 68 45 30 14 7 2 0

Number of Patients at Risk
Time (months)

Nivolumab

Docetaxel

1-yr OS rate = 42%

1-yr OS rate = 24%

O
S 

(%
)

Nivolumab

n = 135

Docetaxel  

n = 137

mOS mo, 

(95% CI)

9.2 

(7.3, 13.3)

6.0 

(5.1, 7.3)

# events 86 113

HR =  0.59 (95% CI: 0.44, 0.79), P = 

0.00025
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Brahmer J, et al. NEJM 2015
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CheckMate 057 (NCT01673867) Study Design

• PD-L1 expression measured using the Dako/BMS automated IHC assay14,15

– Fully validated with analytical performance having met all pre-determined acceptance criteria for sensitivity, specificity, 
precision, and robustness

a Maintenance therapy included pemetrexed, bevacizumab, or erlotinib (not considered a separate line of therapy); b Per RECIST v1.1 criteria as determined by the investigator.
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• Stage IIIB/IV non-SQ NSCLC

• Pre-treatment (archival or recent) tumor 
samples required for PD-L1

• ECOG PS 0–1 

• Failed 1 prior platinum doublet

• Prior maintenance therapy alloweda

• Prior TKI therapy allowed for known
ALK translocation or EGFR mutation

N = 582

Nivolumab
3 mg/kg IV Q2W

until PD or
unacceptable toxicity

n = 292

Docetaxel
75 mg/m2 IV Q3W 

until PD or
unacceptable toxicity

n = 290

• Primary Endpoint
– OS

• Additional Endpoints
– ORRb

– PFSb

– Safety
– Efficacy by tumor PD-L1 expression
– Quality of life (LCSS)

Patients stratified by prior maintenance therapy 
and line of therapy (second- vs third-line)

Borghaei H et al NEJM 2015
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Overall Survival

Borghaei H et al NEJM 2015
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Nivolumab

Docetaxel

18-mo OS rate = 23%

18-mo OS rate = 39%

1-yr OS rate = 39%

1-yr OS rate = 51%

Time (mos)

O
S

 (
%

)

Nivolumab

Docetaxel

No. of patients at risk (18-mo OS)b

292 233 195 171 148 128 107 55 427

290 244 194 150 111 89 61 23 4
0
06

Nivolumab
Docetaxel

No. of patients at risk (12-mo OS)a

292 232 194 169 146 123 62 32 09
290 244 194 150 111 88 34 10 05

0
0

12-mo OSa

(13.2 mo minimum follow-up)
18-mo OSb

(17.1 mo minimum follow-up)

Nivo (n = 292) Doc (n = 290) Nivo (n = 292) Doc (n= 290)

mOS, mos 12.2 9.4 12.2 9.4

1-yr OS rate, % 51 39 51 39

18-mo OS rate, % – – 39 23

No. of events/Total no. 
of patients, n/N

190/292 223/290 206/292 236/290

HR (96% CI) = 0.73 (0.59, 0.89)
P = 0.0015

HR (95% CI) = 0.72 (0.60, 0.88)
Post-hoc P = 0.0009



Pembrolizumab versus docetaxel in pretreated NSCLC with PD-L1 expression
Survival results of the KEYNOTE 010 trial

PD-L1 score 50% or greater Study population

Herbst R et al, Lancet 2015
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OAK study design

Barlesi et al. ESMO 2016

Atezolizumab
1200 mg IV q3w

PD or loss of 
clinical 
benefit

Docetaxel 
75 mg/m2 q3w 

Locally Advanced or 
Metastatic NSCLC

• 1–2 prior lines of chemo 
including at least 1 platinum 
based

• Any PD-L1 status

N = 1,225 enrolleda PD

R 

1:1

Stratification factors
• PD-L1 expression

• Histology 

• Prior chemotherapy 
regimens

Primary Endpoints (first 850 enrolled patients):

• OS in the ITT population

• OS in patients with PD-L1 expression on ≥ 1% TC or IC

Secondary Endpoints: ORR, PFS, DoR, Safety
aA prespecified analysis of the first 850 patients provided sufficient power to test the co-primary 
endpoints of OS in the ITT and TC1/2/3 or IC1/2/3 subgroup (≥ 1% PD-L1 expression). 
TC, tumor cells; IC, tumor-infiltrating immune cells.
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55%

40%

41%

27%

18-mo OS

12-mo OS

Overall survival, ITT (n = 850)

HR, 0.73a

(95% CI, 0.62, 0.87)
P = 0.0003
Minimum follow up = 19 months

Barlesi et al. ESMO 2016

aStratified HR.

Atezolizumab
Docetaxel

Median 9.6 mo
(95% CI, 8.6, 11.2)

Median 13.8 mo
(95% CI, 11.8, 15.7)
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%
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Months

HR, 0.73a

(95% CI, 0.62, 0.87)
P = 0.0003
Minimum follow up = 19 months
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What do I really need to exclude pts from IO?

∙ Is PD-L1 expression a valuable predictor of efficacy of checkpoint-

inhibitors?

∙ Which other biomarkers with predictive potential can be identified?

∙ Special populations (EGFR+, brain metastases, elderly)

∙ Are there clinical predictors?
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What do I really need to exclude pts from IO?

∙ Is PD-L1 expression a valuable predictor of efficacy of checkpoint-

inhibitors?
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Plot of OS and PFS Hazard Ratios by 
PD-L1 Expression Level at Baseline

PD-L1 expression

N
Unstratified

HR (95% Cl)

Interactio

n

P-valueNivolumabDocetaxel

OS

1% 63 56 0.69   (0.45, 1.05)
0.56

<1% 54 52 0.58   (0.37, 0.92)

5% 42 39 0.53   (0.31, 0.89)
0.47

<5% 75 69 0.70   (0.47, 1.02)

10% 36 33 0.50   (0.28, 0.89)
0.41

<10% 81 75 0.70   (0.48, 1.01)

Not quantifiable 18 29 0.39   (0.19, 0.82)

PFS

1% 63 56 0.67   (0.44, 1.01)
0.70

<1% 54 52 0.66   (0.43, 1.00)

5% 42 39 0.54   (0.32, 0.90)
0.16

<5% 75 69 0.75   (0.52, 1.08)

10% 36 33 0.58   (0.33, 1.02)
0.35

<10% 81 75 0.70   (0.49, 0.99)

Not quantifiable 18 29 0.45   (0.23, 0.89)
0.125 0.5 1.0 2.0

Nivolumab Docetaxel

0.25

CA209-017
Brahmer J, et al. NEJM 2015
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aKaplan–Meier estimates, with error bars indicating 95% Cls
bFor the comparison of the full Kaplan–Meier survival curves for each treatment group

• In CheckMate 057, consistent with the primary analysis,2 PD-L1 expression level was associated with the magnitude of OS 
benefit at 2 years starting at the lowest level studied (1%)

Borghaei H et al ASCO 2016
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Marginal benefit Relevant benefit

Do we need PD-L1 testing for second-line immunotherapy? 
Nivolumab versus docetaxel in non-squamous lung cancer



OS by PD-L1 expression:

• Chechmate 057 (Nivolumab)

Nivo
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Time (months)

24211815129630 27

Median 
OS(mo)

Nivo 10.4

Doc 10.1

Median OS 
(mo)

Nivo 17.2

Doc 9.0

≥1% PD-L1 expression level

HR (95% CI)=0.59 (0.43, 0.82)

<1% PD-L1 expression level
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S

 (
%
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HR (95% CI)=0.90 (0.66, 1.24)
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Doc

Rizvi NA, et al. Lancet Oncol 2015

R Herbst et al. Lancet  2016

Barlesi, et al. ESMO 2016

> % 1 PD-L1 HR 0.59 < % 1 PD-L1 HR 0.90

• Keynote 10 (Pembrolizumab)

PD-L1 > 50% HR: 0.53

PD-L1 < 1% HR: 0.76

• OAK Trial (Atezolizumab)

TC3 or IC3 HR: 0.41

TC0 and IC0% HR: 0.75

In the II line setting, do we really select patients according a more favorable HR?
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0,2 2

In favor of
docetaxel

Hazard Ratioa

In favor of 
atezolizumab

Subgroup

Median OS, mo
Atezolizumab Docetaxel

n = 425 n = 425

0.2                                                     1                       2

TC1/2/3 or IC1/2/3a

TC0 and IC0

ITTa

TC3 or IC3

TC2/3 or IC2/3

13.8 9.6

12.6 8.9

15.7 10.3

16.3 10.8

20.5 8.9
0.41

0.67

0.74

0.75

0.73

aStratified HR for ITT and TC1/2/3 or IC1/2/3. Unstratified HR for subgroups.
TC, tumor cells; IC, tumor-infiltrating immune cells; OS, overall survival.

0% 20% 40% 60% 80% 100%

16%

31%

55%

100%

45%

On-study Prevalence

Barlesi et al. ESMO 2016
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Significant benefit in PD-L1 negative with 
squamous and non-squamous histology

Do we need PD-L1 testing for second-line immunotherapy?
Atezolizumab versus docetaxel in NSCLC

aStratified HR for ITT and TC1/2/3 or IC1/2/3. Unstratified HR for subgroups.
TC, tumor cells; IC, tumor-infiltrating immune cells; OS, overall survival.



What do I really need to exclude pts from IO?

∙ Is PD-L1 expression a valuable predictor of efficacy of checkpoint-

inhibitors?

∙ Which other biomarkers with predictive potential can be identified?

∙ Special populations (EGFR+, brain metastases, elderly)

∙ Are there clinical predictors?
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Mutation burden significantly correlates with clinical benefit in NSCLC 
treated with Pembrolizumab

Rizvi et al, Science 2015

Department of Oncology-Hematology, AUSL della Romagna, Ravenna, Italy



What do I really need to exclude pts from IO?

∙ Is PD-L1 expression a valuable predictor of efficacy of checkpoint-

inhibitors?

∙ Which other biomarkers with predictive potential can be identified?

∙ Special populations (EGFR+, brain metastases, elderly)

∙ Are there clinical predictors?
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Which patients are not candidate for second-line immunotherapy?
Overall survival in EGFR mutant NSCLC in checkmate 057 trial

All randomized patients (nivolumab, n = 292; docetaxel, n = 290).

N Unstratified HR (95% CI)

Overall 582 0.75 (0.62, 0.91)
Age Categorization (years)

<65 339 0.81 (0.62, 1.04)
≥65 and <75 200 0.63 (0.45, 0.89)
≥75 43 0.90 (0.43, 1.87)

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)

EGFR Mutation Status
Positive 82 1.18 (0.69, 2.00)
Not Detected 340 0.66 (0.51, 0.86)
Not Reported 160 0.74 (0.51, 1.06)

1.0 2.0 4.0

Nivolumab Docetaxel

0.50.25

Borghaei H et al NEJM 2015
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Which patients are not candidate for second-line immunotherapy?
Overall survival in EGFR mutant NSCLC in the Keynote 010 trial

Herbst R et al, Lancet 2015
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Which patients are not candidate for second-line immunotherapy?
Overall survival in EGFR mutant NSCLC in the OAK trial

0,2 2

0.64

n (%)Subgroup

330 (39%)
520 (61%)

Female

Median OS, mo
Atezolizumab   Docetaxel

n = 425 n = 425

16.2 11.2
12.6 9.2

13.2 10.5
14.1 9.2

17.6 15.2
10.6 7.6

12.8 9.1
15.2 12.0

16.3 12.6
13.2 9.3

17.2 10.5
13.8 11.3

10.5 16.2
15.3 9.5

13.8 9.6

Male

453 (53%)
397 (47%)

< 65 years
≥ 65 years

315 (37%)
535 (63%)

ECOG PS 0
ECOG PS 1

640 (75%)
210 (25%)

1 prior therapy
2 prior therapies

156 (18%)
694 (82%)

Never smokers
Current/previous smokers

59 (7%)
203 (24%)

KRAS mutant
KRAS wildtype

85 (10%)

628 (74%)

EGFR mutant

EGFR wildtype

850 (100%)ITT

0.79

0.80
0.66

0.78
0.68

0.2                                                    1                      2     

0.71
0.80

0.71
0.74

0.71
0.83

1.24
0.69

0.73

HRa

In favor of docetaxel
Hazard Ratio

In favor of atezolizumab

85 (10%)
765 (90%)

CNS mets
No CNS mets

20.1 11.9
13.0 9.4

0.54
0.75

aStratified HR for ITT. Unstratified HR for 
subgroups.

Barlesi et al. ESMO 2016
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“Immunosenescence” may reduce the efficacy of the immune based therapies



Efficacy and Safety of Nivolumab in Elderly Patients With Advanced Squamous NSCLC 
Participating in the Expanded Access Program in Italy
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Response 

Elderly patientsa (n = 70) All patients (N = 371) 

First tumor 
assessment 

Best 
response 

First tumor 
assessment 

Best 
response 

ORR, n (%) 8 (11) 13 (19) 51 (14) 67 (18)

DCR, n (%) 25 (36) 30 (43) 151 (41) 175 (47)

Overall response, n (%) 

CR 0 0 1 (<1) 4 (1)

PR 8 (11) 13 (19) 50 (14) 63 (17)

SD 17 (25) 17 (24) 100 (27) 108 (29)

PD 43 (61) 38 (54) 212 (57) 189 (51)

Not 
determined 

2 (3) 2 (3) 8 (2) 7 (2)

Event

Elderly patientsa (n 

= 70) 

All patients (N = 

371) 

Any grade 

n (%)

Grade 3–4 

n (%)

Any grade 

n (%)

Grade 3–4 

n (%)

Any treatment-

related AE
20 (29) 2 (3) 109 (29) 21 (6)

Discontinuations
Elderly patientsa

(n = 70) 
All patients (N = 

371) 

Discontinued

treatment, n (%) 
56 (80) 281 (76)

aPatients aged ≥75 years 
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What do I really need to exclude pts from IO?

∙ Is PD-L1 expression a valuable predictor of efficacy of checkpoint-

inhibitors?

∙ Which other biomarkers with predictive potential can be identified?

∙ Special populations (EGFR+, brain metastases, elderly)

∙ Are there clinical predictors?
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Number of patients at risk

194
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112
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Nivolumab

Docetaxel

292
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Post-hoc multivariate analysis on patient outcome during the first 3 
months in the CHECKMATE 057

2-year OS = 29%

2-year OS = 16%

Months 
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0 6 12 18 24 30 393 9 15 21 27 33 36

Nivolumab

Docetaxel

1-year OS = 51%

1-year OS = 39%

1 5

Δ12%

0

O
S

 (
%

)

Δ13%

Events

Nivolumab
(n = 292)

n

Docetaxel
(n = 290)

n
Difference

n

0−3 months 59 44 15

3−6 months 39 48 [9]
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• Post-hoc, exploratory multivariate analysis suggested that nivolumab-treated patients with poorer prognostic 

features and/or aggressive disease when combined with lower or no tumor PD-L1 expression may be at higher risk 

of death within the first 

3 months

– These included the following known prognostic factors: <3 months since last treatment, PD as best response to prior treatment, and 

ECOG PS = 1
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Which patients are not candidate for second-line immunotherapy?
Combination of clinical factors and PD-L1 expression in Checkmate 057



Conclusions

• Immunotherapy is now the standard therapy for EGFRwt, ALKwt NSCLC in second line

irrespective of clinical or biological characteristics.

• PD-L1 expression is not critical for second-line immunotherapy

• Landscape of NSCLC therapy is rapidly evolving (recent Pembrolizumab approval in

first line setting)

Department of Oncology-Hematology, AUSL della Romagna, Ravenna, Italy


