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Introduction



Lung cancer– last century

disease

"On one point, however, there is complete 

consensus of opinion and that is that primary 

malignant neoplasms of the lung are among the 

rarest form of disease."

Adler J. Primary malignant growths of the lung and bronchi, Longmans. New York Adler J. Primary malignant growths of the lung and bronchi, Longmans. New York 

1912.

� BRONCHOGENIC 
CARCINOMA HAS 
BECOME one of the most 
important and most lethal 
lesions to which civilized 
man is heir.

Ochsner A. The ethiology of bronchogenic carcinoma. Dis., Chest. 

1964; 45: 586–590.



• 20% of all cancer-related deaths are due 

to lung cancer

• Mortality from lung cancer higher than 

Statistics

•
from colon, breast and prostate cancer 

combined



Non small cell lung Non small cell lung 

cancer

stage III
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PACIFIC: Study Design
Phase 3, Randomized, Double-blind, Placebo-controlled, Multicenter, International Study1

• Unresectable, Stage III NSCLC 
without progression after 
definitive platinum-based 
cCRT (≥2 cycles)

• 18 years or older

• WHO PS score 0 or 1

• If available, archived pre-cCRT 

Durvalumab

10 mg/kg q2w for

up to 12 months

N=476

2:1 randomization,
stratified by age, sex, and 

Key secondary 

Primary endpoints

• PFS by BICR 
using RECIST 
v1.1†

• OS

R

1–42 
days 
post-
cCRT

*Using the Ventana SP263 immunohistochemistry assay
†Defined as the time from randomization until the date of objective disease progression or death by any cause in the 

absence of progression. BICR, blinded independent central review; cCRT, concurrent CRT; PFS2, time to second 
progression; RECIST, Response Evaluation Criteria in Solid Tumors; TTDM, time to death or distant metastasis. 

ClinicalTrials.gov number: NCT02125461

• If available, archived pre-cCRT 
tumor tissue for PD-L1 
testing*

All-comers population 

(i.e. irrespective of PD-L1 status)

N=713 randomized

Placebo

10 mg/kg q2w for 

up to 12 months

N=237

stratified by age, sex, and 
smoking history

Key secondary 

endpoints 

• ORR, DoR and 
TTDM by BICR

• PFS2 by 
investigator

• Safety
• PROs

R
cCRT

1. Antonia SJ, et al. N Engl J Med 2017;377:1919–29.



Overall Survival* (ITT)
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OS HR = 0.68 
99.73% CI, 0.469–0.997†

P=0.00251

75.3%

66.3

%

83.1

%

*Median duration of follow-up for OS was 25.2 months (range 0.2–43.1)
†Adjusted for interim analysis
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3 6 9 12 15 18 21 24 27 30 33 36 4539 42

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

55.6% No. of events / 

No. of patients 

(%)

Median OS

(95% CI)

months

Durvaluma

b

183/476 (38.4) NR (34.7–NR)

Placebo 116/237 (48.9) 28.7 (22.9–

NR)0

NR, not reached



Updated Progression-free Survival by BICR* (ITT)
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95% CI, 0.41–0.63†

49.5%
55.7%

No. of events / 

No. of patients 

(%)

Median PFS

(95% CI)

months

Durvaluma

b

243/476 (51.1) 17.2 (13.1–

23.9)
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Time from Randomization (months)
No. at Risk

Durvalumab 476 377 302 268 213 188 163 143 116 83 43 23 1 0

Placebo 237 163 106 86 67 55 46 39 32 24 10 5 0 0

*Median duration of follow-up was 25.2 months (range 0.2–43.1)
†No formal statistical comparison was made because the study had achieved significance for PFS at the first planned IA (data cutoff of Feb 
13, 2017)  

34.4%
26.7%

b 23.9)

Placebo 173/237 (73.0) 5.6 (4.6–7.7)

0



Subgroup Analysis by PD-L1 Status 

Note: PFS data based on data cutoff of Feb 13, 2017, and OS data based on data cutoff of March 22, 2018

• Important facts regarding PD-L1 status:

− PD-L1 testing was not required

− 37% of patients with unknown PD-L1 status

− PD-L1 status was obtained pre-CRT (getting a sample post-CRT medically not feasible)

− PD-L1 expression-level cutoff of 1% was part of an unplanned post-hoc analysis requested by 
a health authority



Updated Time to Death or Distant 
Metastasis (TTDM) by BICR* (ITT)
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Median TTDM

(95% CI)

months

Durvaluma

b

28.3 (24.0–

34.9)

Placebo 16.2 (12.5–

21.1)

New Lesion Site†

Durvalumab 

(N=476)

Placebo 

(N=237)

Patients with any 
new lesion, n (%)

107 (22.5) 80 (33.8)

Lung 60 (12.6) 44 (18.6)

Lymph nodes 31 (6.5) 27 (11.4)

Updated Incidence of 

New Lesions by BICR* (ITT)
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Time from Randomization (months)
No. at Risk

Durvalumab

Placebo

476 419 357 316 259 223 194 163 129 92 46 25 1 0

237 189 139 118 95 77 64 54 39 27 12 5 0 0

*Median duration of follow-up was 25.2 months (range 0.2–43.1)
†A patient may have had more than one new lesion site

TTDM HR = 0.53
95% CI, 0.41–0.68

Brain 30 (6.3) 28 (11.8)

Liver 9 (1.9) 8 (3.4)

Bone 8 (1.7) 7 (3.0)

Adrenal 3 (0.6) 5 (2.1)

Other 10 (2.1) 5 (2.1)

0







Time to Metastatic Disease or Death

Presented By Greg Durm at 2018 ASCO Annual Meeting



Stage III conclusions

• Consolidation immunotherapy after definitive

radiochemotherapy in stage III NSCLC showed positive

results both in PFS and OS

• First drug durvalumab is registered in this indication

• Other immunotherapeutics are evaluated in this• Other immunotherapeutics are evaluated in this

setting

• There are ongoing trials in sequential

radiochemotherapy



Non small cell lung Non small cell lung 

cancer

stage III C and IV
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Schiller JH, et al. N Engl J Med 2002;346:92–8



Advanced NSCLC algorithm

before immunotherapy

Stage IV PS 0-2 St. III radiotherapy not eligibleStage IV PS 0-2 St. III radiotherapy not eligible

Adenocarcinoma, Large cell, 

NSCLC NOS

Adenocarcinoma, Large cell, 

NSCLC NOS

Squamous cell caSquamous cell ca

Targetted therapyTargetted therapy

Chemotherapy Chemotherapy 

Genetic alterations analysis

EGFR, ALK …

Genetic alterations analysis

EGFR, ALK …

Chemotherapy  

(pemetreksed)

Chemotherapy  

(pemetreksed)



Non small cell lung cancer

stage IVstage IV

first line

monotherapy



















Frequency of PD-L1 TPS Categories:<br />TPS ≥1% Population

Presented By Gilberto Lopes at 2018 ASCO Annual Meeting



Overall Survival: TPS ≥50%

Presented By Gilberto Lopes at 2018 ASCO Annual Meeting



Overall Survival: TPS ≥1%

Presented By Gilberto Lopes at 2018 ASCO Annual Meeting



Overall Survival: TPS ≥1-49% (Exploratory Analysisa)

Presented By Gilberto Lopes at 2018 ASCO Annual Meeting



Nivolumab
3 mg/kg IV Q2W

n=271

Key Eligibility Criteria

•Stage IV or recurrent  NSCLC

•No prior systemic therapy for 
advanced disease

•No EGFR/ALK mutations 
sensitive to available targeted 
inhibitor therapy

•≥1% PD-L1a 

•CNS metastases if treated 
prior to randomization, with 

PT-DC 
(Histology 

dependent)b

Disease progression or 

unacceptable toxicity 

Disease 

Tumor scans 

Q6W until wk

48 then 

Q12W
Crossover 

nivolumabc

R

1:1

Checkmate 026: 
Phase III Nivolumab vs Chemotherapy in First-line 

NSCLC1

Stratification factors at 
randomization:

• PD-L1 expression (<5% vs 
≥5%)a

• Histology (squamous vs 
nonsquamous) 

prior to randomization, with 
return to baseline for at least 2 
weeks prior to randomization

dependent)

Maximum of 6 

cycles

n=270

Disease 

Progression
nivolumabc

(optional)

Primary Endpoint: 

• PFS (≥5% PD-L1+)d

Secondary Endpoints: 

• PFS (≥1% PD-L1+)d

• OS (≥1% PD-L1+ and ≥5% PD-

• ORR (≥5% PD-L1+)d

Nivolumab is currently not approved for 1L advanced/metastatic NSCLC.
aDako 28-8 validated; archival samples obtained ≤6 months before enrollment were permitted. bSquamous: Gemcitabine 1250 mg/m2 + cisplatin 75 

mg/m2; Gemcitabine 1000 mg/m2 + carboplatin AUC 5; Paclitaxel 200 mg/m2 + carboplatin AUC 6. Non-squamous: Pemetrexed 500 mg/m2 + cisplatin 75 

mg/m2; Pemetrexed 500 mg/m2 + carboplatin AUC 6--option for pemetrexed maintenance therapy. cNo washout required before crossover. dTumor

response assessment for PFS and ORR per RECIST v1.1 as determined by independent central review.

1. Socinski M et al. Oral presentation at ESMO 2016. 2. Hellmann MD et al. Oral presentation at ASCO 2016. 3001.



Checkmate 026: PFS and OS (≥5% PD-

L1+)
P

F
S

 (
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)

100
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HR = 1.15 (95% CI: 0.91, 1.45), P = 

0.2511
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 (
%

)

100

80

60

40

Chemothera

py

HR = 1.02 (95% CI: 

0.80, 1.30)

Nivoluma
b

n = 211

Chemo
n = 212

Median PFS, 
mos
(95% CI)

4.2
(3.0, 5.6)

5.9
(5.4, 6.9)

1-year PFS 
rate, %

23.6 23.2

Nivolum

ab

n = 211

Chemo

n = 212

Median OS, 

mos

(95% CI)

14.4

(11.7, 

17.4)

13.2

(10.7, 

17.1)

1-year OS 

rate, %
56.3 53.6

34

Nivolum

ab
Chemothera

py

Months
2421181512963 27

0

20

0

All randomized patients (≥1% PD-L1+)

HR = 1.17 (95% CI: 0.95, 1.43)

Months

2421181512963 30

0

20

0 27

Nivolum

ab

All randomized patients (≥1% PD-L1+)

HR = 1.07 (95% CI: 0.86, 1.33)
CI=confidence interval; HR=hazard ratio; mos=months; OS=overall survival; PFS=progression-free survival; PD-
L1=programmed death ligand 1.

Socinski M et al. Oral presentation at ESMO 2016.

No. of patients at risk:

Nivo 211 104 71 49 35 24 6 3 1 0

Chem

o

212 144 74 47 28 21 8 1 0 0

No. of patients at risk:

Nivo 211 186 156 133 118 98 49 14 4 0 0

Chem

o

212 186 153 137 112 91 50 15 3 1 0



Tumor Mutation Burden As a Predictive 
Biomarker

for Nivolumab in NSCLC: CheckMate 026

Nivolumab
n = 47 n = 60

9.7
(5.1, NR)

5.8
(4.2, 8.5)

Chemotherapy

Median PFS, mo

(95% CI)

High TMB

P
F

S
 (

%
)

100

90

80

70

60

100

90

80

70

60

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)

NivolumabChemotherapy

(95% CI)

Median PFS, mo

Low/medium TMB

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

From Carbone DP et al. N Engl J Med 2017;376:2415–2426. Copyright ©2017 Massachusetts Medical Society. Reprinted with permission from Massachusetts Medical 

Society

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
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Non small cell lung cancer

stage IVstage IV

first line

combination therapy



Pemetrexed-Carboplatin plus 

Pembrolizumab as First-Line Therapy for 

Advanced Nonsquamous NSCLC: 

KEYNOTE-021 Cohort G UpdateKEYNOTE-021 Cohort G Update
Hossein Borghaei,1 Corey J. Langer,2 Shirish Gadgeel,3 Vassiliki A. 

Papadimitrakopoulou,4 Amita Patnaik,5 Steven F. Powell,6 Ryan D. Gentzler,7

Renato G. Martins,8 James P. Stevenson,9 Shadia I. Jalal,10 Amit Panwalkar,11

James Chih-Hsin Yang,12 Matthew Gubens,13 Lecia V. Sequist,14 Mark M. 

Awad,15 Joseph Fiore,16 Sanatan Saraf,16 Harry Raftopoulos,16* Leena 

Gandhi15

1Fox Chase Cancer Center, Philadelphia, PA, USA; 2Abramson Cancer Center, University of Pennsylvania, Philadelphia, PA, 

USA; 3Karmanos Cancer Institute/Wayne State University, Detroit, MI, USA; 4The University of Texas MD Anderson Cancer 

Center, Houston, TX, USA; 5Laura and Isaac Perlmutter Cancer Center, NYU Langone Medical Center, New York, NY, USA; 
6Sanford Health, Sioux Falls, SD, USA; 7University of Virginia, Charlottesville, VA, USA; 8Seattle Cancer Care Alliance, 

Seattle, WA, USA; 9Cleveland Clinic, Cleveland, OH, USA; 10Indiana University School of Medicine, Indianapolis, IN, USA; 
11Sanford Roger Maris Cancer Center, Fargo, ND, USA; 12National Taiwan University Hospital, Taipei, Taiwan; 13University of 

California San Francisco, San Francisco, CA, USA; 14Massachusetts General Hospital, Boston, MA, USA; 15Dana-Farber 



Pembrolizumab 200 mg 

Q3W for 2 years

+

Pemetrexed 500 mg/m2 

+ Carboplatin AUC 

5 mg/mL/min Q3W for 4 

cycles

R

(1:1)a

N = 

123

KEYNOTE-021 Cohort G

Pemetrexe

d 

500 mg/m2

Q3W 

permitted 

as 

maintenan

Study Population

•Untreated stage IIIB or IV 
nonsquamous NSCLC

•No activating EGFR mutation or 
ALK translocation

•Provision of a sample for PD-L1 
assessmenta

•ECOG PS 0 or 1

Pemetrexed 500 mg/m2 

+ Carboplatin AUC 

5 mg/mL/min

Q3W for 4 cycles

aRandomization was stratified by PD-L1 TPS <1% vs ≥1%.

maintenan

ce therapy

•ECOG PS 0 or 1

•No untreated brain metastases

•No ILD or pneumonitis 
requiring systemic steroids

End Points

•Primary: ORR (RECIST v1.1 per blinded, independent central review)

•Key secondary: PFS

•Other secondary: OS, safety, relationship between antitumor activity and PD-L1 

TPS

•No alpha allocated for updated analysis; all P values are nominal (one-sided P < 

0.025) 



Progression-Free Survival 
(RECIST v1.1 by Blinded, Independent Central 

Review) Event

s, n/N

HR (95% 

CI)

Pembro + 

PC
26/60

0.54 

(0.33–

0.88)

P = 

0.0067a
PC alone 40/63

57%

37%

52%

29%

60 51 43 32 24 22 17 9 1 0 
63 42 35 25 18 13 8 5 1 0 

 aP value is descriptive (one-sided P < 0.025).

Data cut-off: May 31, 2017.

0.0067a

Median (95% CI)

19.0 (8.5–NR)

8.9 (6.2–11.8)



Overall Survival
Data Cut-off: August 8, 

20161

Data Cut-off: December 31, 

20162

Data Cut-off: May 31, 

2017
Median Follow-Up: 18.7 mo

90

100 77%

69%

70%

56%

Median Follow-up: 10.6 mo

HR: 0.90 (0.42–1.91); P = 

0.39 

Median Follow-up: 14.5 mo

HR: 0.69 (0.36–1.31); P = 

0.13a

1. Langer CJ, et al. Lancet Oncol. 2016;17(11):1497-1508. 2. Papadimitrakopoulou VA, et al. 2017. J Clin Oncol. 35(suppl): 

abstract 9094.
aP value is descriptive (one-sided P < 0.025). b24 additional deaths since primary analysis (pembro + PC, n = 7; PC alone, n = 

Median Follow-Up: 18.7 mo

Event

s, n/N
HR (95% 

CI)

Pembro + 

PC
20/60b 0.59 

(0.34–

1.05)

P = 0.03aPC alone 31/63b
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60 57 55 51 46 44 36 22 7 1 
63 58 57 51 43 39 29 18 9 0 

 

No. at risk

69% 56%

Median (95% CI)

NR (22.8–NR)

20.9 (14.9–NR)





































ESMO IMMUNO-ONCOLOGY CONGRESS 

2017
Primary PFS and safety analyses of a 
randomised Phase III study of carboplatin 
+ paclitaxel 
+/− bevacizumab, with or without 
atezolizumab in 
1L non-squamous metastatic NSCLC 
(IMpower150) 

esmo.org

Martin Reck,1 Mark A. Socinski,2 Federico Cappuzzo,3 Francisco Orlandi,4 Daniil 

Stroyakovskii,5 Naoyuki Nogami,6 Delvys Rodríguez-Abreu,7 Denis Moro-Sibilot,8

Christian A. Thomas,9

Fabrice Barlesi,10 Gene Finley,11 Claudia Kelsch,12 Anthony Lee,12 Shelley 

Coleman,12 Yijing Shen,12 Marcin Kowanetz,12 Ariel Lopez-Chavez,12 Alan 

Sandler,12 Robert Jotte131Lung Clinic Grosshansdorf, Airway Research Center North, German Center of Lung Research, Grosshansdorf, 

Germany; 
2Florida Hospital Cancer Institute, Orlando, FL, USA; 3Azienda Unità Sanitaria Locale della Romagna, Ravenna, 

Italy; 
4Instituto Nacional del Torax, Santiago, Chile; 5Moscow City Oncology Hospital, Moscow, Russia; 6National 

Hospital Organization Shikoku Cancer Center, Matsuyama, Japan; 7Hospital Universitario Insular de Gran Canaria, 

Las Palmas, Spain; 8Centre Hospitalier Universitaire de Grenoble Alpes, Grenoble, France; 9New England Cancer 

Specialists, Scarborough, ME, USA; 10Aix Marseille University, Assistance Publique Hôpitaux de Marseille, 

Marseille, France; 11Allegheny Cancer Center, Pittsburgh, PA, USA; 12Genentech, Inc., South San Francisco, CA, 

USA; 13Rocky Mountain Cancer Centers, Denver, CO, USA 



IMpower150 study design

Arm A

Atezolizumabb + 

Carboplatinc + 

Paclitaxeld

4 or 6 cycles

Atezolizum

abb

S
u

rv
iv

a
l 

fo
ll
o

w
-u

p

Stage IV or 

recurrent 

metastatic non-

squamous NSCLC

Chemotherapy-

naivea

Tumour tissue 

available for 

biomarker testing

Any PD-L1 IHC 

status

R

1:1:

1

Arm B

Atezolizumabb + 

Carboplatinc + 

Paclitaxeld

Atezolizum

abb

+ 

Bevacizum

Maintenance 

therapy

(no crossover 

permitted)

Treated with 

atezolizuma

b until PD 

by RECIST 

v1.1 

or loss of 

clinical 

benefit

Reck M, et al. IMpower150 PFS 

analysis.59

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.

Arm C (control)

Carboplatinc + 

Paclitaxeld

+ Bevacizumabe

4 or 6 cycles

Bevacizum

abe

S
u

rv
iv

a
l 

fo
ll
o

w

status

Stratification 

factors:

• Sex

• PD-L1 IHC 

expression

• Liver metastases 

N = 1202

1
Paclitaxel

+ Bevacizumabe

4 or 6 cycles

Bevacizum

abe
AND/OR

Treated with 

bevacizuma

b until PD 

by RECIST 

v1.1

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

provides clinical benefit 



IMpower150 study populations and objectives

ITT
All 

randomised

patients

Teff-high WTa

High T-effector gene signature 

expression

Teff-low WTa

Low T-effector gene signature 

expression

EGFR/ALK +

ITT-WTa

(87% of patients)

a WT refers to patients without 

EGFR or ALK genetic 

alterations.

Reck M, et al. IMpower150 PFS 

analysis.60

The T-effector (Teff) gene signature is defined by expression of PD-L1, CXCL9 and IFNγ and is a 

surrogate of both 

PD-L1 IHC expression and pre-existing immunity (Kowanetz M, et al. WCLC, 2017). 

patients

Co-primary objectives
• Investigator-assessed PFS in ITT-

WT

• Investigator-assessed PFS in Teff-

high WT

• OS in ITT-WT

1

EGFR/ALK +
(13% of patients)

Key secondary objectives
• Investigator-assessed PFS and OS in ITT

• Investigator-assessed PFS in PD-L1 IHC 

subgroups

• Independent review facility (IRF)-

assessed PFS

• ORR and DOR per RECIST v1.1 

• Safety in ITT

2



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

HR, 0.617 (95% CI: 0.517, 

0.737)

P < 0.0001

Arm B: atezo + bev + CP

Arm C: bev + CP

Reck M, et al. IMpower150 PFS 

analysis.61
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) 

P < 0.0001
Minimum follow-up: 9.5 mo

Median follow-up: ~15 mo



INV-assessed PFS in Teff-high WT (Arm B vs 

Arm C)

HR, 0.505 (95% CI: 0.377, 

0.675)

Landmark 

PFS, %

Arm B: 

atezo + bev + 

CP

Arm C: 

bev + CP

6-month 72% 57%

12-month 46% 18%

Reck M, et al. IMpower150 PFS 

analysis.62
INV, investigator.

Data cutoff: September 15, 2017

6.8 mo
(95% CI: 5.9, 7.4) 

11.3 mo
(95% CI: 9.1, 13.0) 

0.675)

P < 0.0001
Minimum follow-up: 9.5 mo
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CheckMate 227: Nivo + Ipi in 1L NSCLC With High TMB (≥10 mut/Mb)

CheckMate 227 Part 1 Study Designa

N = 1189

Nivolumab 3 mg/kg Q2W 
Ipilimumab 1 mg/kg Q6W

n = 396

Histology-based 
chemotherapyb

n = 397

Nivolumab 240 mg Q2W
n = 396

R

1:1:1

Key Eligibility Criteria
• Stage IV or recurrent 

NSCLC

• No prior systemic 

≥1% PD-
L1

expressi
on

Nivolumab + 
ipilimumab  

n = 396

Chemotherapyb

n = 397

Patients for PD-L1 co-primary 

analysis

Nivolumab + 
ipilimumab  

n = 139

Patients for TMB co-primary 

analysisc

Database lock: January 24, 2018; minimum follow-up: 11.2 months

<1% PD-
L1

expressi
on

N = 550

Nivolumab 3 mg/kg Q2W 
Ipilimumab 1 mg/kg Q6W

n = 187

Histology-based 
chemotherapyb

n = 186

Nivolumab 360 mg Q3W + 
histology-based 
chemotherapyb

n = 177

• No prior systemic 

therapy

• No known sensitizing 

EGFR/ALK alterations 

• ECOG PS 0–1

Stratified by SQ vs 

NSQ
R

1:1:1

7

aNCT02477826 bNSQ: pemetrexed + cisplatin or carboplatin, Q3W for ≤4 cycles, with optional pemetrexed maintenance following chemotherapy or 
nivolumab + pemetrexed maintenance following nivolumab + chemotherapy; SQ: gemcitabine + cisplatin, or gemcitabine + carboplatin, Q3W for ≤4 
cycles; cThe TMB co-primary analysis was conducted in the subset of patients randomized to nivolumab + ipilimumab or chemotherapy who had 
evaluable TMB ≥10 mut/Mb

Co-primary endpoints: 

Nivolumab + ipilimumab vs 

chemotherapy

• OS in PD-L1–selected 

populations

• PFS in TMB-selected 

populations 

n = 139

Chemotherapyb

n = 160



CheckMate 227: Nivo + Ipi in 1L NSCLC With High TMB (≥10 mut/Mb)Selection of TMB ≥10 mut/Mb Cutoff for 
Nivolumab + Ipilimumab Using 

FoundationOne CDx™
CheckMate 568: ROC for TMB by ORR

irrespective of tumor PD-L1 expression (n 

= 98)

• Retrospective testing from CheckMate 
026, 012, and 568 informed selection of 
the TMB cutoff 
(≥10 mut/Mb)1–3

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

CheckMate 568: 
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1. Carbone DP, et al. N Engl J Med 2017:376;2415–2426; 2. Hellmann MD, et al. Cancer Cell 2018. doi: https://doi.org/10.1016/j.ccell.2018.03.018. 
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TMB, and plateaued at TMB ≥10 mut/Mb
CheckMate 568: 

Phase 2 study of nivolumab + ipilimumab in 

1L NSCLC

Tumor Mutational Burden (TMB) as a Biomarker 

for Clinical Benefit From Dual Immune Checkpoint 

Blockade With Nivolumab + Ipilimumab in First-

line Non-Small Cell Lung Cancer: Identification of 

TMB Cutoff From CheckMate 568
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CheckMate 227: Nivo + Ipi in 1L NSCLC With High TMB (≥10 mut/Mb)Selection of TMB ≥10 mut/Mb Cutoff for 
Nivolumab + Ipilimumab Using 

FoundationOne CDx™
CheckMate 568: ROC for TMB by ORR

irrespective of tumor PD-L1 expression (n 

= 98)

• Retrospective testing from CheckMate 
026, 012, and 568 informed selection of 
the TMB cutoff 
(≥10 mut/Mb)1–3

• ORR increased in patients with higher 
TMB, and plateaued at TMB ≥10 mut/Mb
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CheckMate 227: Nivo + Ipi in 1L NSCLC With High TMB (≥10 mut/Mb)Selection of TMB ≥10 mut/Mb Cutoff for 
Nivolumab + Ipilimumab Using 

FoundationOne CDx™
CheckMate 568: ROC for TMB by ORR

irrespective of tumor PD-L1 expression (n 

= 98)

• Retrospective testing from CheckMate 
026, 012, and 568 informed selection of 
the TMB cutoff 
(≥10 mut/Mb)1–3

• ORR increased in patients with higher 
TMB, and plateaued at TMB ≥10 mut/Mb
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CheckMate 227: Nivo + Ipi in 1L NSCLC With High TMB (≥10 mut/Mb)

Nivo +

ipi

(n = 95)

Chemo

(n = 

104)

Median PFS, 

moa

9.5 5.6

HR

95% CI

0.55

0.38, 0.80

PFS in Patients With High TMB (≥10 
mut/Mb) 

by Tumor Histology

Non-squamous

1-y PFS = Nivolumab +

P
F

S
 (

%
) 60

80

100

Squamous

Nivo +

ipi

(n = 44)

Chemo

(n = 

56)

Median PFS, 

mob

4.9 4.3

HR

95% CI

0.63

0.39, 1.04
60

80

100

95% CI 0.38, 0.80

73

1-y PFS = 

46%

1-y PFS = 

17%

Nivo + ipi95 59 49 41 27 18 8 1 0

104 70 38 15 6 6 4 0 0

Chemotherapy

Nivolumab +
ipilimumab

Months

P
F

S
 (

%
)

0

20

40

0 6 12 183 9 15 2421

44 26 17 14 9 6 3 2 0

56 33 13 2 1 0 0 0 0

Months

1-y PFS = 36%

1-y PFS = 7%

95% CI 0.39, 1.04

Chemotherapy

Nivolumab +
ipilimumab

0

20

40

0 6 12 183 9 15 2421

No. at 

risk

Chemo

a95% CI: nivo + ipi (5.6 mo, NR), chemo (4.5, 7.0 mo); b95% CI: nivo + ipi (2.7, 13.7 mo), chemo (3.2, 5.6 mo)



CheckMate 227: Nivo + Ipi in 1L NSCLC With High TMB (≥10 mut/Mb)PFS in Patients With High TMB (≥10 
mut/Mb) 

by Tumor PD-L1 Expression

≥1% PD-L1 expression <1% PD-L1 expression

Nivo +

ipi

(n = 38)

Chemo

(n = 

48)

Median PFS, 

mob

7.7 5.3

HR

95% CI

0.48

0.27, 0.85Nivolumab 
60

80

100

P
F

S
 (

%
)

60

80

100
Nivo +

ipi

(n = 

101)

Chemo

(n = 

112)

Median PFS, 

moa

7.1 5.5

HR 0.62

74

38 20 16 15 10 8 4 1 0

48 30 16 4 1 1 1 0 0

95% CI 0.27, 0.85

Chemotherapy

Nivolumab 
+
ipilimumab

Months

0

20

40

0 6 12 183 9 15 21 24

1-y PFS = 45%

1-y PFS = 8%

101 65 50 40 26 16 7 2 0

112 73 35 13 6 5 3 0 0

1-y PFS = 

42%

1-y PFS = 

16%

P
F

S
 (

%
)

Chemotherapy

Nivolumab +
ipilimumab

Months

0

20

40

0 6 12 183 9 15 21 24

HR

95% CI

0.62

0.44, 0.88

Nivo + ipi

No. at 

risk

Chemo

a95% CI: nivo + ipi (5.5, 13.5 mo), chemo (4.3, 6.6 mo); b95% CI: nivo + ipi (2.7 mo, NR), chemo (4.0, 6.8 mo)



CheckMate 227: Nivo + Ipi in 1L NSCLC With High TMB (≥10 mut/Mb)

PFS: Nivolumab + Ipilimumab vs Nivolumab in 
Patients 

With High TMB (≥10 mut/Mb) and ≥1% PD-L1 
Expression 

Nivo +

ipi

(n = 

101)

Nivo

(n = 

102)

HR (95% 

CI)

0.75 (0.53, 

1.07)

1-y PFS = 

P
F

S
 (

%
) 60

80

100

75

101 65 50 40 26 16 7 2 0

Nivo 102 51 41 34 20 11 4 0

Nivo + ipi

0

Months

1-y PFS = 

42%

1-y PFS = 

29%

P
F

S
 (

%
)

Nivolumab        

Nivolumab + ipilimumab

0

20

40

0 6 12 183 9 15 21 24

1-y PFS = 

16%

Chemotherapy

Chemo 112 73 35 13 6 5 3 0 0

No. at 

risk



Non small cell lung Non small cell lung 

cancer

second line



Checkmate 017 and 057: STUDY DESIGNS

Docetaxel 

75 mg/m2 IV Q3W

until PD or unacceptable 

toxicity 

(n=137)

Nivolumab

3 mg/kg IV Q2W

until PD or unacceptable 

toxicity 

(n=135)

Endpoints

• Primary
‒ OS

• Additional
‒ ORR
‒ PFS
‒ Efficacy by tumor 

PD-L1 expression
‒ Safety
‒ Quality of life 

(LCSS)

Checkmate 017 (NCT01642004; N=272)
Key eligibility criteria

• Stage IIIB/IV SQ NSCLC

• ECOG PS 0–1

• One prior platinum-based 

chemotherapy

• Pretreatment (archival or fresh) 

tumor

samples required for PD-L1 

analysis

R
a

n
d

o
m

iz
e

 1
:1

77

Docetaxel 

75 mg/m2 IV Q3W

until PD or unacceptable 

toxicity

(n=290)

(n=137)

Nivolumab 

3 mg/kg IV Q2W  

until PD or unacceptable 

toxicity

(n=292)

Key eligibility criteria

• Stage IIIB/IV non-SQ NSCLC

• ECOG PS 0–1

• One prior platinum-based 

chemotherapy

• Pretreatment (archival or fresh) 

tumor

samples required for PD-L1 

analysis

• Prior maintenance therapy 

allowed

• Prior TKI therapy allowed for 

known ALK

translocation or EGFR mutation

(LCSS)

Checkmate 057 (NCT01673867; N=582)

Endpoints

• Primary
‒ OS

• Additional
‒ ORR
‒ PFS
‒ Efficacy by tumor 

PD-L1 expression
‒ Safety
‒ Quality of life 

(LCSS)

R
a

n
d

o
m

iz
e

 1
:1

Borghaei H et al. Poster presentation at ASCO 2016. 9025.



Checkmate 017 and 057:

Kaplan-Meier Estimates of OS

Nivolumab
(n=135)

Docetaxe
l

(n=137)

Events, n (%) 110 (81) 128 (93)

Median OS, 
mo
(95% CI)

9.2
(7.3, 12.6)

6.0 
(5.1, 7.3)

HR (95% CI) 0.62 (0.47, 0.80)

Nivolumab
(n=292)

Docetaxe
l

(n=290)

Events, n (%) 228 (78) 247 (85)

Median OS, 
mo
(95% CI)

12.2
(9.7, 15.1)

9.5
(8.1, 10.7)

HR (95% CI) 0.75 (0.63, 0.91)

Checkmate 057 (non-SQ NSCLC)

100

80

60

O
S

 (
%

)

1-yr OS=51%

Checkmate 017 (SQ NSCLC)

100

80

60

O
S

 (
%

)

HR (95% CI) 0.75 (0.63, 0.91)

Nivolumab

Docetaxel

Number of patients at risk:
Nivolumab
Docetaxel

40

20

0
0 3 6

128

89

Time (Months)

21 30 33 39

O
S

 (
%

)

189 12 24 27 36

292

290

233

243

194

194

97

53

18

6

6

3

0

0

112

66

171

150

148

111

81

45

46

25

0

1

15

2-yr OS=16%

Δ13%

2-yr OS=29%

1-yr OS=51%

Δ12%

1-yr OS=39%
40

20

0
0 3 6

51

22

Time (Months)

21 30 33 39

O
S

 (
%

)

189 12 24 27 36

135

137

113

104

86

69

34

14

14

6

7

4

0

0

38

17

69

46

57

33

29

11

19

9

1

1

15

Number of patients at risk:
Nivolumab
Docetaxel

2-yr OS=23%

2-yr OS=8%

Δ15%

1-yr OS=42%

1-yr OS=24%

Δ18%

Based on February 2016 DBL. Symbols refer to censored observations. Minimum follow-up for survival: 24.2 months.
Borghaei H et al. Poster presentation at ASCO 2016. 9025.
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Nivolumab

Docetaxel



Overall Survival by PD-L1 

Expression (057)
mOS
(mos)

Nivo 17.7

Doc 9.0

mOS
(mos)

Nivo 19.4

Doc 8.1

mOS
(mos)

Nivo 19.9

Doc 8.0

≥1% PD-L1 expression level

Time (mos)

100

90

80

70

60

50

40

30

10

0

20

3024211815129630 27

O
S

 (
%

)

Nivo

Doc

HR (95% CI) = 0.58 (0.43, 

0.79)

≥5% PD-L1 expression level
100

90

80

70

60

50

40

30

10

0

20

3024211815129630 27

Time (mos)

HR (95% CI) = 0.43 (0.30, 

0.62)

≥10% PD-L1 expression level
100

90

80

70

60

50

40

30

10

0

20

3024211815129630 27

Time (mos)

HR (95% CI) = 0.40 (0.27, 

0.58)

mOS
(mos)

Nivo 10.5

Doc 10.1

mOS
(mos)

Nivo 9.8

Doc 10.1

mOS
(mos)

Nivo 9.9

Doc 10.3

Time (mos) Time (mos) Time (mos)

<1% PD-L1 expression level
100

90

80

70

60

50

40

30

10

0

20

3024211815129630 27

Time (mos)

O
S

 (
%

)

Nivo

Doc

<10% PD-L1 expression level
100

90

80

70

60
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40

30

10

0

20

3024211815129630 27

Time (mos)

<5% PD-L1 expression level
100

90

80

70

60

50

40

30

10

0

20

3024211815129630 27

Time (mos)

HR (95% CI) = 0.87 (0.63, 1.19) HR (95% CI) = 0.96 (0.73, 1.27) HR (95% CI) = 0.96 (0.74, 1.25)

Based on a July 2, 2015 DBL. Symbols represent censored observations.











OAK

(Abstract LBA44)

Content presented at 

ESMO

Efficacy, safety and predictive biomarker results 

from OAK, a randomized phase III study 

comparing atezolizumab with docetaxel in 

patients with advanced NSCLC

Barlesi, et al.

ESMO



Phase III OAK study 

design

Atezolizumab
1200 mg IV q3w

PD or loss 
of clinical 
benefit

Locally Advanced 

or Metastatic 

NSCLC

• 1–2 prior lines of 

chemo including at 

least 1 platinum 

based

R 

1:1

Stratification factors

• PD-L1 expression

• Histology 

• Prior chemotherapy 

regimens

Docetaxel 
75 mg/m2 q3w 

based

• Any PD-L1 status

N = 1,225 

enrolleda

PD

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.

• Barlesi et al, Atezolizumab Phase III OAK Study



Overall survival, ITT (n = 

850)

O
v
e
ra

ll 
S

u
rv

iv
a
l 
(%

)

HR, 0.73a

(95% CI, 0.62, 0.87)

P = 0.0003
Minimum follow up = 19 

months

aStratified HR.

Atezolizum

abDocetaxel

Median 9.6 mo

(95% CI, 8.6, 

11.2)

Median 13.8 mo

(95% CI, 11.8, 

15.7)

O
v
e
ra

ll 
S

u
rv

iv
a
l 
(%

)

Months

• Barlesi et al, Atezolizumab Phase III 

OAK Study



Advanced NSCLC 
algorithm

Stage IV PS 0-2 St. III radiotherapy not eligibleStage IV PS 0-2 St. III radiotherapy not eligible

Squamous cell 

ca

Squamous cell 

ca

Genetic alterations analysis EGFR, Genetic alterations analysis EGFR, 

Adenocarcinoma, Large cell, NSCLC 

NOS

Adenocarcinoma, Large cell, NSCLC 

NOS

PD-L1 expressionPD-L1 expression

Targetted therapyTargetted therapy

ChemotherapyChemotherapy

Genetic alterations analysis EGFR, 

ALK …

Genetic alterations analysis EGFR, 

ALK …

Chemotherapy  

(pemetreksed)

Chemotherapy  

(pemetreksed)

PD-L1 expression

(50%)

PD-L1 expression

(50%)

PD-L1 expression

(50%)

PD-L1 expression

(50%)

Immuno

therapy
pembrolizumab

Immuno

therapy
pembrolizumab

Immuno

therapy
Second line

Immuno

therapy
Second line



Stage IV conclusions

• First line immunotherapy with pembrolizumab in PD-

L1 positive NSCLC became standard of care

• First line immunochemotherapy in new option in non 

squamous NSCLC despite of PD-L1 expression

• Combination of anti PD-L1 and anti CTLA-4 showed• Combination of anti PD-L1 and anti CTLA-4 showed

promising results in selected population

• Therapy consisting of chemo, immuno and 

antiangiogenic therapy showed promising result



DARK SIDE OF THE FORCE



RARE BUT NEW Immune-Related Adverse 

Reactions

With I-O Therapies HAVE TO BE 

CONSIDERED
• Be aware of these side effects 

and carefully control symptoms

• Educate patients for early 

recognition

Hypophysitis

Anti–CTLA-4

Ocular

Anti–CTLA-4

Anti-CD40

(dacetuzumab)

Thyroiditis

Anti–CTLA-4

Anti–PD-1

Colitis, diarrhea

Anti–CTLA-4

Liver

Anti–CTLA-4

Anti–PD-1

Pneumonitis

Anti–PD-1

Skin

(Rash, pruritus, vitiligo)

Anti–CTLA-4

Anti–PD-1

Anti-TGFβ

Anti–PD-L1

Myocarditis

• Monitor regularly: liver 

enzymes, fT3, fT4, TSH and 

blood count

• Grade II: withhold treatment

Grade III, IV: immediately start 

IV corticosteroids

Anti–CTLA-4

Anti–PD-1

Anti–PD-L1

Neuropathy

Anti–CTLA-4

Bone marrow

Anti–PD-1

Anti-CD137

Thromboembolic

Anti-CD40

Anti–PD-1

Anti-CD137

Anti-CD40

CD=cluster of differentiation; CTLA-4=cytotoxic T-lymphocyte antigen 4; fT3=free triiodothyronine; fT4=free thyroxine; I-O=immuno-oncology; IV=intravenous; 
PD-1=programmed death receptor-1; PD-L1=programmed death ligand 1; TGFβ=Transforming growth factor beta; TSH=thyroid stimulating hormone. 
Melero I et al; Clin Cancer Res 2013;19:997-1008.



Conclusions

• Consolidation immunotherapy after definitive

radiochemotherapy in stage III NSCLC showed positive

results both in PFS and OS

• First line immunotherapy of pembrolizumab in PD-L1 

positive NSCLC became standard of carepositive NSCLC became standard of care

• Immunochemotherapy is new option in non-squamous

wild type NSCLC

• Second line immunotherapy has firm place in second

line therapy of NSCLC for patient previously treated

with chemo only



Thank You


